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EXPLANATION  OF  FIGURES  ON  PLATE  X. 

Danais  bcrcnicc,  Marocn  Tuttcrflj' :  Fig.  1,  male,  loucr  side:  Fig.  i 

2,  female,  upper  side:  botli  taken  in  Cracge  County,  Fkiida,  in  Octo-  j 

bar. 
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THE  SOUND  PRODUCING  ORGANS  OF  BIRDS. 

In  the  follo-wing  scries  of  papers,  I  purpose  giving  seme  acrov.ntof 
the  various  organs  in  Virds  that  produce  sound,  illustrated  v,::h.  ^:u\\- 
ings  made  from  specimens  that  have  come  under  my  observation. 

AMPELIS  GARRULUS. 
Bohemian  Waxwing. 

During  the  winter  of  1S80  I  received  some  fifty  specimens  of  this 
species,  in  the  llcsh,  from  Me.\ico,  N.  Y.,  and  Chrton,  Mli.n.,  and  vas 
thus  aficrJcd  an  excellent  opportunity  of  examming  the  vocul  and  other 
organs. 

As  I  knew  it  to  be  a  mooted  point  among  ornithologists  as  to  wheih- 
er  the  Bohcmiun  Vraxuing  is  capable  of  uttering  anything  li'.cscng,  it 
was  with  considerable  interest  that  I  examined  the  inferior  larynx. 

The  sterno  trachcalis  is  present,  but  it  is  not  only  reduced  to  a 
mere  transparent  thread,  but  has  no  sternalattuchment.  Ihis  muscle 
has  its  tracheal  origin,  as  in  all  of  the  true  sing:ng  b'.rds  that  I  have 
examined,  below  the  division  of  the  broncho  trachealis  which  muscle 
is  present  and  well  developed,  from  thence  the  sterno  trachcalis  proceeds 
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upwards,  at  a  slight  angle  backwar  1,  and  becomes  firmly  attached  to  the 
muscles  of  the  neck. 

This  arrangement  can  be  seen  at  fig.  16;  t  being  the  trachea,  b  the 

broncho  trachealis.  m  the  lungs  from  -which  emerge  the  bronchial  tubes. 

e  e  represents  a  portion  of  the  neck  to  which  the  short  sttruo  tracked 

muscle  adlieres,  n being  the  right  and  u  the  left  of  iLese.  Bo:h  cf  these 

Figs.,  16  and  17  are  life  size.   Although  it  is  not  unusual 

for  the  lower  larynx  to  receive  support  from  filamentous 

tissues  which  are  attached  to  the  neck,  this  is  the  only 

case  that  has  come  to  my  knowledge  where  the  sterno 

trachealis  is  so  attached. 

Owing  to  its  point  of  attachment,  this  muscle  must 
be  quite  functionless  so  far  as  being  an  aid  toward  pro- 
ducing sound,  thus  we  are  not  surprised  upon  examining 
the  bronchial  tubes  to  find  that  there  is  no  tympaniform 
membrane.  The  bronchial  rings,  although  exienllng 
ar  cund  the  tubes,  are  not  entire  but  there  is  a  narrow  di- 
vision on  the  inside  in  th  eplace  usually  occupifdby  ihe 
I  also  find  that  the  bronchials  are  connected  firmly  to- 
gether by  a  thick  membrane  that  adheres  by  a  close  attachment  to  tne 
outer  walls  of  the  oesophagus.  See  Fig.  17,  t,  trachea;  b.  broncho  tra- 
cheal muscles;  o,  oesophagus;  ni  m,  bronchial  tubes  Avith 
the  onnecting  membrane  between,  while  the  dark  Unes  t 

above  it  represent  the  division  where  the  tympaniforms 
should  le. 

A  careful  c.\aminaticn  shows  that  the  cs  transver- 
sale,  a  thin  bone  that  extends  across  the  trachea  between 
the  openings  cfthe  bronchial-?,  is  present,  and  that  it 
usually  supports  a  semiluna  membrane,  but  1  have  fcurd 
several  individuals  of  both  sexes  in  which  this  is  absent,  m* 
and  in  no  case  is  it  well  dcvclcpcd.  The  tympanifcrms 
being  absent,  we  must  then  look  to  this  partly  developed  o 

membrane,  for  all  the  sounds  that  this  species  is  capable        Fig.  17. 
of  uttering,  and  r.s  it  is  absent  in  come  specimens,  we  must  conclude  that 
if  tlie  Bohemian  Waxwing  sings  at  all,  it  sings  as  individuals,  not  as  a 
species. 

Here  then,  is  a  bird  in  which  the  power  of  song  is  bjing  developed 
or  is  being  lost,  for  analogy  teaches  us  that  organs  having  functions  so 
important  do  not  long  remain  in  a  half  developed  condition.  In  order 
t)  throw  some  light  up  n  this  point,  we  naturally  turn  to  another  species 
in  the  genus,  the  Cedar  Waxwing,  A.  cedrorum,  and  examine  its  trachea. 
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Here  Tve  find  that  the  stcnio  trachcalis  is  present,  and  as  in  the 
farrulus,  reduced  to  a  mere  transparent  thread,  but  ^vith  the  sternal  at- 
tcchment  normal.  The  broncho  trachealls  is  veil  developed;  see  Fig. 
18,  t,  being  the  trachea;  c.  shows  the  origin  of  the  sterno  trachealis,  n; 
\;  the  bronchial  muscle;  and  m,  the  braichial  tubes.  The  semiluna 
r.embrane  is  n.t  vrell  developed  and  the  tympaniforms  are  so  small 
f.s  to  be  nearly  funclionless.  Whether,  as  in  the  Bohemian,  there  is  in- 
flividual  variation  in  the  development  of  the  semiluna  membrane  I  can- 
n;.t  now  state,,  as  1  have  had  no  recent  opportunity  of  examining  any  very 
large  series.  1  should  expect  to  find  such  a  variation,  however,  as  it  is 
highly  i>rubvable  that  the  Cedar  Bird  varies  individually 
in  regard  to  vccal  powers;  that  is,  like  the   Bohemian  t 

AVaxwing,some  individuals  probably  sing  very  well,  while 
the  great  majority  do  not  utter  a  note,  save  the  lisping 
hiss  so  well  known,  and  which  could  be  produced  by  the 
OS  transversale  alone. 

The  knowledge  that  we  have  derived  from  the  fact 
that  the  Cedar  Waxwing,  in  possessing  a  better  devel-  n^t 
oped  vocal  apparatus  than  the  Bohemian,  gives  a  little  aid 
in  determining  whether  the  two  species  are  advancing 
or  retrograding  in  power  of  emitting  song.  Judging  from 
the  more  southern  habitat  of  the  Cedar  Wax  wing.  ^\  liith 
is  nearest  the  center  of  greatest  distribution  of  members  of  the  farailv 
the  Bohemian  Waxwing  has  become  evolved  from  it,  and  as  this  has  the 
vocal  organs  less  well  developed,  we  mustconclud3  that  the  apparatus 
for  producing  sound  is  disappearing.  An  examination  of  the  extreme 
young  of  either  species  would  definitely  settle  this  question,  for  if  in  this 
stage,  the  organs  were  better  developed  than  in  the  adults,  we  must, 
judgmg  from  analogous  cases,  conclude  that  these  Waxwings  are  de- 
graded song  birds.  On  the  other  hand,  if  the  young  show  less  develop- 
ment cf  these  organs,  then  we  must  consider  that  their  immediate  pro- 
genitors are  ncn  s'nging  birds,  and  consequently,  that  the  Waxwings 
are  being  elevated  in  the  avian  scale  into  song  birds. 


PHILOMELA  MINOR. 

American  Wcodcock. 

For  years  there  has  been  a  controversity  among  sportsmen  and  or- 
nithokgists,  as  to  whether  the  whistling  notes  of  the  Woodcock,  made 
when  rising,  are  vocal  or  are  produced  by  the  peculiarly  attenuated  first 
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primaries  or  in  some  other  manner  with  the  wings,  as  whether  this  sound 
is  vocal.  Much  evidence  is  given  in  support  of  both  views,  but  although 
I  have  nothing  ncv  to  oiTer  on  either  si.le,  yet  I  ma/  siy,  after  carefully 
reading  tie  tcstimcny  given  en  the  sab;ect,  that  I  am  inclined  to  think 
the  preponderance  of  evidence  is  in  favor  of  the  sound  being  produced 
with  the  wings. 

I  shall,  however,  add  in  the  following  article,  a  grain  of  evidence 
in  favor  of  the  vocal  notes,  as  I  can  prove  most  conclusively  that  the 
notes  can  be  produced  by  the  laryngeal  muscles  and  membranes. 

The  main  object  of  this  paper,  is  tJ  illustrate  h^w  the  fine  warbling 
notes  given  during  the  breeding  season,  so  admirably  described  by 
Messrs.  Nuttall,  Brewster,  Torrey,  and  others,  are  produced. 

The  trachea,  or  windpipe,  of  this  bird  is  consider- 
ably flattened  and  widened  at  the  superior,  or  upper,  lar- 
5-nx.  becomes  narrower  and  rounder  as  it  descends,  then 
once  more  widens  as  it  approaches  the  lower  larynx,  and 
here  it  is  also  flattened. 

The  lower  laivnx  is  peculiar;  the  stemo  trachealis 
is  present,  and  is  well  developed  and  there  are  tympani- 
forrn  membranes  that  extend  the  entire  length  cf  the  bron- 
chial tubes.  There  is  no  os  trausvcrsale  and  consequently 
no  semiluna  membrane.  Thus  at  first  sight,  it  would 
ecem  that  i:ll  i  f  the  notes  that  this  species  is  capable  of 
uttering  must  be  caused  by  the  vibrations  of  the  tympan- 
iforms.  This  was  the  view  of  the  case  that  I  to.k  in  an 
account  of  the  structure  of  the  larynx  of  the  Woodcock, 
published  in  the  first  edition  of  my  Birds  cf  Eastern 
North  America,  in  1331.  In  there  making  the  state- 
ment that  all  of  the  notes  given  by  the  Woodcock  are 
produced  by  the  tympauiforms,  I  overlooked  an  important  fact(  r  which 
I  have  since  found  plays  a  prominent  part  in  the  vocal  apparatus  cf  these 
birds.  This  is  a  small  vibrating  membrane  that  lies  en  the  sides  of  the 
larynx,  between  the  half  rings  cfthe  bronchial  tubes  and  the  lower 
bones  of  the  larynx.  See  Fig.  18,  where  a  life  si;:c,  side  view,  of  the 
apparatus  is  given;  t,  trachea:  u,  a  portion  cfthe  bronchial  tube,  and 
the  shaded  portion  bct-.vccnc  and  n  is  the  laryngeal  vibrating  surface. 
This  surface  is  rendered  tense  or  is  Losened  by  the  action  of  two  pairs 
of  strap  like  muscles.  One,  the  remnants  of  the  broncho  trachealis  ib. 
b,  is  not  well  developed  e-\tending  to  the  upper  half  ring  cnly,  the  other, 
the  bronchialis,  ib.  d,  is  better  developed,  and  exercises  contrcl  over 
three  half  rings.    These  two  pairs  of  muscles  slightly  oscillate  the  thin 
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bones  of  the  upper  portion  of  the  bronchial  tubes,  and  thus  tightener 
loosen  the  laryngeal  vibrating  membrane  to  the  minute  degree  neces- 
sary to  cause  it  to  produce  a  portion  of  the  melodious  notes  given  by  the. 
"Woodc-ck.  I  say  a  portion  of  the  sounds,  f  ^r  after  all.  the  tympani- 
fcrm.s  perform  their  share  of  the  labor  of  vocalization. 

Of  course  the  principal  rela.iors  for  the  tympaniforms  are  the  well 
developed  stcrno  tmchealis,  Fig.  1 S  g.  but  these  membranes  are  rcn  loved 
tense,  to  some  degree,  by  the  actions  of  tiie  muscles  ib.  b  and  d  \vhich 
thus  perform  a  double  part.  The  tympaniforms,  however,  have  anoth- 
er contractor  in  the  form  of  a  membranous  muscle  that  extends  from  the 
larynx  to  the  manubrium  of  the  sternum,  and  spreading  downward  and 
backwards,  adheres  to  the  bronchials  near  the  junction  cf  the  tympani- 
forms; ib.  n  is  the  laryngeal  origin  of  tliis  muscle,  and  ra  its  termination 
on  the  manubrium-  k  being  a  porti  n  of  the  keel,  s  a  portion  of  the  ster- 
num. Only  a  part  of  this  sternal  laryngeal  muscle  is 
represented,  the  thicker,  for  it  sends  backward  a  thinner  t 

section  that  occupies  the  triangular  space  indicated  be- 
tween u  m  n. 

Fig.  19  gives  another  view  of  the  larynx,  seen  from 
below:  t.  trachea:  t  d  d,  the  bronchialis  muscle:  m  d  d,  the 
lower  portion  cf  the  membrane  which  extends  upward 
and  backward  to  the  bronchial  tubes  which  are  not  rep- 
resented. 

I  should  say  that  the  harsh  note  of  the  Woodcock 
given  when  en  the  ground  is  produced  by  the  vibratin 
of  the  entire  broad  surface  cf  the  tympaniforms,  where- 
as the  mere  melodious  warbling  of  the  nuptial  song,  and  p'  ssibly  also 
the  whistling  twitter  cf  flight,  are  from  the  laryngeal  membrane,  ;  nl 
from  poi-ti  )n3  of  the  tympaniforms  that  arc  tensifiel  partly  by  the  mus- 
cIls  b  and  d,  Fig.  18.  and  partly  by  the  membranuos  sternal  laryngeal 
muscle,  ib.  n  m.  and  Fig.  1').  m  d  d. 

Mr.  Br.  wstcr  says  that  the  notes  of  the  male  Woodcock  made  in  the 
spring  ••  are  sweet  and  musical,  recallhig  the  sound  produced  by  a  wa- 
ter Avhistle  such  as  boys  sell  in  the  streets  of  our  cities."  (''Forest  and 
Stream,"  Ang.  1st,  1830.)  Now  as  this  most  clearly  indicate.-  th;U  the 
s  mnds  are  liquid  in  their  character,  or  in  other  words  that  there  i?  noth- 
ing of  the  stridulous  shrillness  in  them  so  noticeable  in  many  species  of 
birds  that  possess  a  well  developed  semiluna  membrane,  goes  far  to- 
ward proving  the  theory,  that  I  have  advanced,  that  the  shrill  notes  of 
birds  are  produced  wholly  by  the  semiluna  membrane,  aided  by  the  lar- 
yngeal muscles. 
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As  supplementary  to  Mr.  Brewster's  idea,  which  is  given  in  a  most 
interesting  article  on  the  Woodcock  in  a  recent  number  cf  the  "  Forest 
and  Stream,  "  quoted  on  the  preceding  page,  that  the  \Yhistle  of  the 
Woodcock  when  on  the  wing  is  used  as  a  call  to  indicate  its  where- 
abouts to  its  mate  and  fellows,  with  which  idea  I  quite  agree,  I  would  al- 
so suggest  that  a  modificp.ticn  of  this  note  is  also  used  as  an  alarm. 
Thus  when  a  Woodcock  is  suddenly  disturbed,  the  whistling  is  given 
with  considerably  more  vehemence  than  when  it  rises  without  being 
forced  to  do  so,  and  this  more  rapid  whistling  must  instantly  inform 
every  Woodcock  within  hearing  that  one  of  their  number  has  encounter- 
ed an  enemy  of  some  description. 

(CONHNUED.) 


NOTES  ON  THE  HABITS  OF  SOME 
OF  THE  WEST  INDIAN  REPTILES  AND  BATRACHIANS. 

The  following  notes  on  the  habits  of  some  of  the  West  Indian  rep- 
tiles and  batrachians,  were  taken  during  two  trips  that  I  made  to  these 
islands,  one  in  1884  and  again  in  1887-88.  1  remained  on  the  islands 
altogether  a  little  over  fourieen  months,  visiting,  during  this  time,  and 
exploring  to  a  greater  or  less  extent,  New  Providence,  Andres,  Green 
Key,  Seal  Key,  the  Washerwoman  Keys,  the  Ship  Channel  Keys,  Rum 
Key,  Long  1  sland,  and  Inauga  of  the  Bahamas,  and  Jamaica,  Little  Cay- 
man, and  Cayman  Brae  of  the  other  West  Indies. 

A  greater  portion  of  the  collection  of  this  class  that  I  made,  passed 
through  the  hands  cf  Prof.  Samuel  Garman  of  Cambridge,  and  to  him 
I  am  indebted  for  the  Latin  names;  I  am,  however,  responsible  for  the 
common  appellations,  these  being  those  used  by  the  natives,  or  such  as  I 
have  deemed  appropriate,  they  having  been  suggested  in  various  ways. 

ARISTELLIGER  PR^ESIGNIS  Hallow. 
Wood    Slave. 

These  peculiar  lizzards  are  common  in  all  of  the  buildings  on  the 
island  of  Cayman  Brae.  They  are  nocturnal  in  habit,  or  partly  so,  and 
are  found  during  the  daytime'  in  dark  corners,  under  the  palm  leaf  thatch 
with  which  most  of  the  houses  are  covered,  or  in  crevices  between  the 
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the  boards.  I  do  not  ever  remember  having  seen  this  species  on  the 
ground  nor  upon  any  other  than  wooden  structures,  fur  which  they  ex- 
hibit so  de:ided  a  preference  as  to  have  received  tlie  name  of  Wood 
Slave  from  the  inhabitants.  This  is  not  an  elegantly  furmcd  lizard, 
having  a  short,  rounded  nose,  short  legs,  and  a  moderately  short  tail, 
thus  in  general  appearance,  reminds  one  of  a  salamander  and  the  resem- 
blance is  heightened  by  the  fine  scaling. 

The  Wood  Slaves  are  quite  variable  in  coloration,  but  are  usually 
chocolate  brown,  mixed  with  olivaceous,  and  mottled  with  darker  on 
the  heal  and  b;dy.  The  legs  and  tail  are  almc?t  always  transversely 
ba-nded  with  dirk  brown.  The  iris  is  silvery,  finely  dotted  with  blue. 
Like  all  members  of  this  group  of  lizards,  the  pv.pilcf  the  eye  is  elon- 
gated transversely,  giving  the  face  a  peculiar  appearance.  Specimens 
vary  with  age  from  two  inches  to  seven  or  eight  in  length. 

The  Wood  Slaves  are  sluggish  in  habit,  yet  at  night  climb  about 
walls  of  the  houses  with  ease.  In  all  probability  they  subsist  upon  in- 
sects, but  are  apparently  fond  of  sugar,  as  on  several  occasions  I  have 
found  specimens  eating  it. 

The  skin  of  the  body  is  very  delicate,  breaking  quite  easily,  and  I 
have  even  known  it  to  peel  off  when  I  caught  the  animal.  When  first 
captured  they  exude  a  kind  of  moisture  frcm  the  skin  that  has  an  odjr 
similar  to  that  emitted  by  our  striped  snake.  This  species  is  not  con- 
fined to  the  island  of  Cayman  Brae,  but  also  occurs  on  Grand  Cayman, 
Jamaica,  and  others  of  the  West  Indies,  but  1  did  not  find  it  on  Little 
Cayman,  only  seven  miles  from  Cayman  Brae. 

SPH^RODACTYLUS  ASPER  Garman. 

ROUGH-SKIXNED    GlCBEFIXGER. 

The  two  specimens  of  this  small  lizard  upon  which  Prof  Garman 
has  based  this  species  were  procured  at  Middle  Bight,  Andros,  Dec. 
lUth,  1887.  I  found  them  beneath  the  thatch  of  a  fallen  roof  of  a  ruined 
hut,  near  the  water  and  en  the  borders  of  an  old  field.  Ants  were  very 
abundant  beneath  the  palm  fronds  of  which  the  thatch  was  composed 
and  the  lizards  appeared  to  be  living  among  them.  Both  of  the  little 
reptiles  were  lying  close  together,  and  when  surprised  by  the  removal 
of  the  frond  instmtly  concealed  themselves  beneath  another.  They  are 
alittle  over  two  inches  in  length;  brown,  with  the  scales  minutely  punct- 
ured with  darker.    The  head  is  yellow,  unmarked.    Iris,  bright  yellow. 
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SPH^RODACTYLUS  CORTICOLUS  Garman. 
Brown  GLOBEnxGER. 

I  obtained  two  or  three  of  these  new  lizards  on  Rum  Key,  Baha- 
mas, Jan.  18th,  1 SS8.  They  were  beneath  stones,  and  like  all  members 
of  this  genus  that  I  have  encountered,  were  very  agile,  moving  rap- 
idly with  a  wiggling,  serpent-like  motion.  In  fact,  so  rapidly  did  they 
manage  to  disappear  in  the  gr.iss,  foliage,  or  beneath  another  stone,  up- 
on being  exposed  to  the  light  of  day,  that  I  only  succeeded  in  capturing 
some  four  or  jEive  specimens  and  some  of  these  were  mutilated. 

All  I  saw  were  very  small,  none  being  over  three  inches  long.  They 
were  brown  in  color,  paler  beneath,  minutely  dotted  with  darker. 

SPH^RODACTYLUS  DECORATUS  Garman. 

Ornamented  Golbefinger. 

I  collected  a  single  specimen  of  this  very  peculiarly  marked,  little 
lizard  on  Rum  Key.  It  was  in  company  with  the  Brown  filobefingers, 
and  although  I  saw  several  others,  it  was  impossible  to  catch  them.  As 
soon  as  the  stone  beneath  which  they  were  hiding,  was  raised,  they  at 
Once  made  a  dash  fur  the  surrounding  herbage,  into  Avhich  they  would 
get,  in  spite  of  my  efforts  to  stop  them.  They  moved,  with  the  wiggling 
motion,  so  characteristic  of  members  of  this  genus  of  which  I  have  spok- 
en. This  method  cf  progress  is  doubtless  due  to  the  shortness  of  the 
legs,  yet  these  members  are  moved  very  nimbly  and  must  greatly  assist 
in  locomotion. 

SPH^RODACTYLUS  ARGIVUS  Garman. 
Dotted  Globefinger. 

I  caught  two  specimens  of  tliis  pretty  little  lizard  in  my  house  on 
Cayman  Brae,  in  April,  1883.  The  inhabitants  of  the  island  informed 
me  that  they  were  not  uncommon  in  the  houses,  but  appeared  to  mis- 
take them  for  the  young  of  the  Wood  Slave.  In  habit,  however,  they 
are  very  different  from  this  species,  as  I  never  saw  one  attempt  to  climb. 
All  tha,t  I  saw,  some  five  or  six,  Avere  hiding  under  articles  of  clothing 
that  lay  upon  the  floor. 

The  Dotted  Glubefinger  is  not  as  agile  as  the  other  species  of  the 
genus  already  mentioned,  but  as  crevices  are  numerous  in  the  floors  of 
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the  somewhat  rudely  constructed  domiciles  on  the  island,  they  had  al- 
ways a  means  of  escape  convenient,  and  they  were  perfectly  acquainted 
with  every  method  of  getting  into  a  crevice  expeditiously. 

These  lizards  are  pinkish  brown  in  color,  plentifully  sprinkled  with 
dots  of  brown.     Three  inches  appear  to  be  the  extreme  length. 

LIOCEPHALUS  CARINATUS  Gray. 
Curl-tailed  Lizard. 

I  first  met  with  specimens  of  this  fine  large  lizard,  on  Andros  in 
April  and  May,  1884.  They  were  common  on  the  rough,  jagged  rocks 
of  the  shore,  or  on  the  sand  in  the  vicinity  of  rocks,  but  never  so  far 
but  that  they  could  retreat  to  crevices  when  disturbed.  They  are  very 
agile  in  movement,  and  when  running,  the  tail  is  curled  two  or  thi'ee 
times  and  held  upright  over  the  back.  This  gives  tlie  animal  a  most 
singular  appearance  as  they  go  scuttling  over  the  rocks  or  sand,  and 
has  gained  for  them  the  cognomen  of  Curl-tailed  Li>:ard. 

Daring  a  second  visit  to  Andros,  niade  in  December  of  1887,  I  did 
not  sec  a  single  specimen  of  the  Cmdtailed  Lizard,  although  I  made  a 
careful  search  for  them  in  every  section  where  I  had  seen  hundreds  be- 
fore: thus  it  is  highly  probable  that  this  species  spends  the  colder  months 
in  a  dormant  state,  at  least  as  far  north  as  Andros. 

The  next  point  where  I  encountered  the  Curl-tailed  Lizard,  was  on 
the  island  of  Cayman  Erac,  where  they  were  very  abundant  in  the  vicin- 
ity of  the  houses  and  on  the  rocks  along  the  shore.  They  are  very  in- 
dustrious insect  hunters,  and  I  have  often  Feen  them  enter  the  houses 
in  search  of  their  prey.  Large,  old  specimens  are  rather  fierce  in  dis- 
positi^n  but  quite  readily  become  tame.  1  brought  several  north,  from 
Cayman  Brae,  and  they  lived  all  summer,  subsisthig  upon  earth  worms 
and  giasshoppers. 

I  did  not  find  this  lizard  on  Little  Cayman  but  it  occurs  in  Cuba. 
Most  of  the  Bahaman  and  West  Indian  Islands  appear  to  have  their 
characteristic  species  of  this  genus,  but  the  Curl-tailed  is  more  widely 
spread. 

This  species  is  of  an  ashy  color,  banded  and  mottled  with  dark 
brown.  The  scales  are  roughened,  especially  on  the  head.  Full  grown 
specimens  measure  eight  inches  or  more  in  length.  The  legs  and  tail 
are  proportionately  long,  but  the  head  is  rather  large  in  comparison  with 
the  size  of  the  body.  The  nose  is  rather  short  and  rounded,  and  the 
goitre  is  not  very  prominent. 
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LIOCEPHALUS  SCHKErBERSII  Gray. 

vSciIRElBER:^"    LlZARD. 

I  found  this  large  lizard  very  coinmnn  r^r\  thp  Island  of  Inagua.  Ba- 
hamas. They  are  rather  agile,  but  have  the  habit,  in  common  with 
other  members  of  the  genus  that  I  have  seen,  of  stopping  suddenly 
when  in  full  career,  lowering  the  posteri(;r  portion  of  the  body  and  ele- 
vating the  head  and  forepart  of  the  body  as  far  as  the  anterior  legs  will 
permit.  They  will  then  remain  motionless  in  this  sphinx-like  attitude 
for  some  time. 

Schreibers'  Lizard  is  fond  of  the  hot  sun  and  frequents  open  spots 
on  the  white  limestone,  basking  ami  happy,  in  a  temperature  that  would 
nearly  cause  water  to  boil.  Ho  fir  as  1  observed,  they  occur  all  over 
the  more  elevated  portions  of  the  key,  but  avoid  the  lower  portions  or 
Salinas.  They  are  particularly  abundant  on  the  sand  cf  the  beaches, 
especially  in  the  vicinity  of  rocks,  beneath  which  they  find  shelter.  They 
also  frequent  houses  and  one  was  in  the  habit  of  entering  my  house  reg- 
ularly, in  order  to  catch  flies  on  the  floor.  Th;'y  are  grey  in  color  without 
bands,  not  unlike  the  Curl-tailed  Lizard  but  are  a  little  smaller. 

LIOCEPHALUS  LOXOGRAMMUS  Cope. 
Gray  Lizard. 

This  is  one  of  the  first  species  that  I  noticed  on  Rum  Key.  They 
frequent  the  sandy  roads  near  the  shore  and  the  beaches,  but  I  do  not 
think  that  they  occur  in  the  interior  of  the  island.  Neither  this;  nor 
the  preceding  snecies  curl  their  tails  when  in  motiun.  but  carry  them 
straight. 

This  species  is  smaller  than  either  of  the  other  two  members  of 
this  genus  mentioned,  and  is  much  more  yellow  in  color,  especially  on 
the  sides. 

AMEIVA  MAYNARDII  Garman. 

Maynard's  Striped  Lizard. 

On  the  island  of  Inagua,  some  distance  back  from  the  northern 
shore,  are  ponds  or  rather  depressions  which  during  the  rainy  season, 
are  filled  with  water  but  whicii  at  the  time  uf  my  visit,  Feb..  1688,  were 
dry.     Tlu>  space  occupied  by  these  ponds  and  about  their  borders,  was 
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grown  up  to  scanty  herbage,  only  a  few  inches  high.  Among  these  scat- 
tering weeds,  I  found  the  pretty  Striped  Lizard  which  Prof.  Garman 
has  kindly  named  for  me. 

They  are  one  of  the  most  agile  lizards  thar  I  ever  met  with,  moving 
with  such  rapidity  that  it  is  impossible  for  the  eye  to  follow  them.  They 
appear  to  keep  within  the  shelter  of  the  herbage,  in  which  they  have 
burrows  and  to  which  they  retreat  when  disturbed.  In  spite  of  their 
abundance,  I  only  succeeded  in  capturing  about  a  dozen  specimens,  and 
this  I  only  accomplished  by  using  a  noose  on  a  long  stick,  as  they  were 
exceedingly  shy. 

In  color,  Maynard's  Striped  Lizard  is  black  on  the  back  with  four 
lines  of  3'ellow  extending  the  entire  length  of  the  body.  The  head,  low- 
er portions,  and  legs  are  olivaceous  strongely  tinged  with  yellow.  The 
form  is  very  slender,  ^'ith  a  short  head,  pointed  nose,  and  a  very  long 
tapering  tail. 

AMEIVA  THORACICA  Cope. 
Lined  Lizard. 

The  island  of  New  Providence,  with  all  of  the  Bahamas,  is  com- 
posed principally  of  limestone  which  is  scantily  covered  with  soil.  In 
fact,  in  many  places,  the  naked  rock  is  exposed  without  any  inorganic 
covering  of  any  kind,  but  nature,  however,  with  a  lavishness  so  charac- 
teristic of  the  tropics,  has  striven  even  under  these  adverse  circumstan-, 
ces  to  remedy  this  defect,  and  everywhere  in  sections  where  man  has  not 
interfered,  v^  e  find  what  would  otherwise  be  bi'-ren  rocks,  clothed  with 
verdure.  This  growth  is  scanty,  to  be  sure,  in  places,  but  when  we  con- 
sider the  nature  of  the  substance  from  which  it  grows,  is  comparativek 
luxuricnt  in  others. 

This  arrangement  must  have  been  rather  inconvenient  to  those 
children  vf  the  sun,  the  lizards,  especially  ro  the  line  lizards  that  do  not 
climb  and  consequently  would  have  been  obliged  to  live  in  the  shade  a 
greater  portion  of  the  time.  Fortunately  for  them,  however,  man  has 
cjmc  upon  the  scene,  and  has  made  roads  and  beaten  paths  in  many 
places  on  the  key.  Wherever  the  limestone  is  thus  exposed,  and  con- 
sequently abraded  by  passing  feet  or  wheels,  it  is  white.  During  the 
hottest  portion  of  the  day,  when  the  sunlight  falls  upon  this  glaring 
surface,  the  air  fairly  quivers  with  the  intensity  of  the  heat  that  is  re- 
flected with  very  little  absorption  from  the  dry  rock.  The  temperature 
near  the  ground  is  so  high  as  to  be  far  beyond  the  powers  of  human 
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endurance,  yet  these  exposed  sections  are  the  chosen  plaj^-grounds  of 
the  Lined  Lizards.  Here  at  midday,  when  even  the  heat-loving  Creole 
has  taken  shelter  from  the  burning  rays  of  the  sun,  these  little  reptiles 
may  be  seen  chasing  one  another  about  or  lying  flat  upon  the  rock  which 
is  so  hot  that  one  c;in  scarcely  bear  the  heat  on  the  hand. 

At  such  times,  the  lizards  are  extrem.ely  active,  moving  so  quickly 
as  to  be  literally  invisible  during  their  passage  from  one  point  to  an- 
other. Then,  they  are  difficult  to  capture,  for  if  persistently  pursued, 
they  Avill  at  once  take  refuge  in  the  shrubbery  or  herbage,  or  in  the  crev- 
ices of  the  rocks.  Daring  the  cooler  portions  of  the  day,  especially  in 
the  morning,  when  they  have  first  emerged  from  their  fastnesses,  they 
are  a  little  more  sluggish  and  may  then  be  taken  by  the  aid  of  a  noose 
on  a  pole. 

This  is  one  of  the  most  abundant  lizards  on  the  key  and  occurs  on 
all  of  the  higher  portions,  wherever  the  country  is  intersected  by  road 
or  paths. 

XIPHOCERCUS  VALENCIENNII  Dum. 

Croaking  Lizard. 

This  singular  lizard  is  not  uncommon  in  the  vicinity  of  KingstoD- 
and  Spanishtown,  Jamaica,  and  I  also  found  it  at  Ewarton.  They  in- 
habit  the  dense  foliage  of  the  low  scrub  and  herbage,  thus  appearing  to 
prefer  the  shade  to  the  sunlight.  They  are  consequently  fond  of  the 
valleys  and  do  not  occur  far  up  on  the  mountains;  indeed  they  are  sel- 
dom found  even  on  the  foothills. 

When  frightened  or  annoyed,  especially  when  handled,  they  emit 
an  odd  croaking  sound,  quite  unlike  that  given  by  any  other  reptile  that 
I  ever  saw.  I  have  been  reminded  Ijy  Prof  Garman,  that  the  Wood 
Slave  also  has  the  habit  of  croaking,  a  fact  that  1  overlooked  in  my  ac- 
count of  it,  but  ^^  liich  1  now  find  I  had  noted,  yet  this  latter  named 
species  does  not  utter  sounds  so  loud  nor  so  peculiar  as  those  given  by 
the  Croaking  Lizards. 

The  species  in  hand  is  very  fierce  when  captured  and  they  defend 
themselves  bravely  by  struggling  and  biting.  Neither  can  they  be  ea- 
sily tamed,  differing  greatly  in  this  respect  from  most  of  the  genus  An- 
olis;  in  fact,  so  intractable  are  they,  that  they  will  never  cease  in  their 
efliu-ts  to  escape  when  kept  in  confinement  and  will  soon  die. 

The  Croaking  Li:aird3  are  quite  pretty,  being  ci-eamy  or  pale  brown 
boldlv  and  handsomely  banded  with  darker  colors.    Fully  grown  spec- 
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imens  are  six  or  seven  inches  bng.  and  are  ratlier  robust  in  form,  while 
the  head  is  shorter  tlian  in  the  members  of  the  p^ius  Anolis:  nor  are 
the  colors  changeable. 

ANOLIS  ORDTNATUS  Cope. 
Brown  Axot.is. 

The  genus  of  which  this  species  is  a  member,  is  peculiar  in  many 
respects.  The  most  striking  character  i-;  the  p  iv,er  which  they  all.  or 
nearly  all.  pos.sess  of  changing  the  coLt  <  f  the  skin.  s.:metimes  from 
palegrcen  to  dark  brown  or  even  Mack,  and  from  ashy  t  >  bi-own  <  rblack, 
or  from  blue  green  or  malachite  green  to  black,  etc.,  etc.,  the  clor  vary- 
ing in  different  species. 

This  change  of  color  is  effected  by  a  system  of  vessels  that  perme- 
ate the  skin,  and  which  may  be  filled  with  a  dark  pigment  at  the  will 
of  the  animal,  or  perhaps,  involuntarily  as  the  animal  draAvs  its  skin 
tightly  to  the  body  when  frightened  or  angry,  or  when  affected  by  cold. 
The  normal  color  of  the  skin  is  of  some  liglit  shade;  take  fjr  example, 
our  common  Green  Anolis  so  abundant  in  the  extreme  Sorithcrn  States, 
which  is  of  a  beautiful  yellowish  green,  when  basking  in  the  siui  and 
undisturbed.  A  careful  examination  of  the  dermal  covering  with  the 
microscope,  reveals  the  pigment  vessels  closely  packed  together  in  the 
true  skin,  thus  being  beneath  the  epidermis  which  is  nearly,  or  quite, 
transparent. 

These  minute  vessels  are  arranged  in  clusters,  the  filaments  of 
which,  however,  cross  and  intercross  each  other.  Each  cluster  has  as 
a  base,  a  pear-shaped  reservoir  which  is  situated  just  beneath  the  skin, 
and  which  forms  a  connection  through  a  system  cf  vessels  Aviththc  pig- 
ment producing  glands  that  lie  on  the  sides  cf  the  luins  near  the  kid- 
neys. When  the  lizard  is  about  to  change  color  the  contracting  skin  in 
pressing  against  the  reservoirs  beneath  it,  causes  the  pigment  to  flow  in- 
to the  smaller  intersecting  vessels  in  the  tissues  of  the  skin,  thus  over- 
coming its  normal  color,  the  change  taking  place  with  more  or  less 
quickness,  accoixling  with  the  intensity  of  the  excitement. 

Another  prominent  character  of  the  genus  Anolis  is  seen  in  the  pe- 
culiar extensible  gular  appendage  that  lies  beneath  the  lower  jaw  and 
throat  Ordinarily,  this  remains  drawn  close  and  then  is  scarcely  ob- 
servable, but  when  expanded,  it  is  often  of  a  brillant  color  between  the 
folds.  The  mechanism  by  which  this  gular  appendage  is  extended,  is 
peculiar. 
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There  is  a  pair  of  long,  slender,  cartilaginous  bones  that  arise  be- 
tween the  base  of  the  lower  jaws,  just  beneath  the  superior  larynx,  and 
which  are  doubtless  modifications  of  the  tongue  bones.  They  are  hooked 
at  their  commencement  and  fork  outward,  while  between  them  is  a  short 
process  extending  forward,  that  connects  the  two  together.  The  bones 
then  extend  backward  as  far  as  the  folds  of  the  gular  appendage  goes, 
that  is,  to  a  point  between  the  fore-legs.  The  bones  are  separate  but 
lie  close  together. 

In  Fi  g.  20,  A,  I  have  given  the  left  side  of  the 
A  lower  jaw  of  a  specimen  of  the  common  Green  Liz- 

ard, A.  principalis,  that  was  some  six  or  seven  inch- 
es long;  c  e  is  one  of  the  gular  bones  without  the  ter- 
minal hook,  b  c,  the  javr,  b  being  the  termination  and 
c  the  base.  The  bones  are  drawn  forward  by  two 
pairs  of  muscles  that  adhere,  one  to  the  terminal  por- 
tion of  the  jaw  and  the  other  just  behind  it  and  to 
the  upper  half  of  the  gular  bones.  One  pair  of  these 
muscles  is  given  in  ib.  a.  This  arrangement  draws 
the  skin  of  the  gular  sac  downward  and  forward, 
thus  expanding  it. 

The  feet  also  differ  from  those  cf  the  species  al- 
ready mentioned,  in  having  the  three  outer  toes  on 
both  pairs  of  feet  margined  with  an  extension  of  the 
B  skin  that  forms  a  kind  of  lobe;  see  Fig  20,  B,  h  beine 

Fig.  2j.  the  right  posterior  leg  and  k  the  left  anterior.     It 

is  probable  that  these  margined  toes  assist  the  animals  in  clinging  to 
foliage,  as  all  of  the  members  of  the  genus  are  more  or  less  arboreal  in 
habit.  The  scales  are  small  and  inconspicuous.  At  ib.  b  is  the  figure 
of  one  much  enlarged,  taken  from  the  inside  of  the  tibea  of  the  posteri- 
or limb.     All  the  other  figures  are  life  size. 

The  Brjwn  An  )lis  is  abundant  on  the  island  of  New  Providence, 
Andros,  and  other  of  the  Bahamas,  as  well  as  on  the  Florida  Keys. 
This  wide  distribuiion  is  quite  likely  due  to  the  constant  commercial 
intercourse  existing  among  the  inhabitants  of  these  places. 

Those  li  iards,  Vika  all  others  of  their  near  relatives,  are  very  agile 
but  they  run  more  nimbly  over  the  rough  rocks  and  stones  than  some 
of  the  species,  while  on  the  other  hand,  they  do  not  leap  about  among 
the  foliage  with  as  much  agility  as  do  some  of  the  species.  They  are 
common,  remarkably  common,  in  fact,  in  the  vicinity  of  houses,  and 
often  enter  them  in  search  of  insects,  running  nimbly  over  the  walls  to 
catch  them. 
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The  adults  are  rather  plainly  colored,  their  normal  hue  being  brown 
from  which  they  change  to  black;  the  gular  appendage  is  red.  The  3'oung 
?re  marked  on  the  back  with  a  series  of  dark  brown  oval  spots,  more  or 
less  connected  together  and  arranged  in  two  lines.  I  do  not  think  they 
change  color  in  the  earlier  stages  of  growth,  or  when  thus  marked  and 
ai'e  then  more  arb'ival  in  habit,  frequenting  the  numerous  air  plants, 
among  the  leaves  of  wjiich  they  hide. 

ANGUS  LUTEOSIGXIFEK  Garmax. 
Gray  A.nolis. 

The  Gray  Anolis  is  common  on  the  island  of  Cayman  Brae.  They 
are  generally  distributed  but  are  by  f;ir  m-ire  rmnierous  in  the  cocoa- 
nut  groves,  living  on  the  stems  of  the  trees,  around  vrhich  they  run  with 
great  agility:  then  if  hard  pressed,  will  retreat  to  the  shelter  of  the  tops 
and  hide  among  the  nuts  and  fronds. 

1  also  found  this  species  on  the  ishmd  of  Little  Cayman,  but  here 
they  were  not  as  common  as  on  Cayman  Brae.  They  were  most  numer- 
ous in  the  vicinity  of  the  little  settlement  on  tlie  south  shore,  near  the 
west  end  of  the  key,  hence  it  is  probable  that  thev  were  transported  from 
one  place  to  the  other  by  the  inhabitants. 

In  normal  color,  this  lizard  is  gray  but  changes  to  very  dark  brown 
or  nearly  black.  The  gular  appendage  is  very  nearly  orange  but  never 
red.     The  young  are  marked  much  as  are  those  of  A.  ordinatus. 

ANOLIS  MAYNARDII  Garman. 
Maynard's  AXOLIS. 

1  discovered  this  fine  lizard  on  the  island  of  Little  Cayman  where 
it  is  not  common,  being  conf  ned,  as  far  as  1  observed,  to  the  western 
end  of  the  key.  It  was  with  difficulty  that  I  captured  any  specimens, 
as  the  only  place  that  I  found  them,  was  on  the  walls  of  the  buildings 
belonging  to  a  phosphate  company,  which  I  was  kindly  allowed  to  oc- 
cupy by  their  agent,  Mr.  Hunter.  They  were  usually  quite  high  up  on 
the  walls,  often  beneath  the  eaves,  and  when  low  enough  to  reach  they 
generally  managed  to  elude  me. 

The  problem  of  the  distribution  of  animals  is  often  difficult  to  solve, 
and  the  i)resence  of  this  lizard  on  this  little  key,  on  a  limited  i^ortion  of 
it,  in  fact,  presents  one  of  these  very  difficulties.  Did  they  originate  here? 

(CONTINUED.) 
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NOTES  ON  THE  ANATOMICAL  STRUCTURE 
OF  THREE  SPECIES  OF  GANNETS. 

The  f(  llo-ning  notes  are  based  on  observations  that  I  have  made 
upon  three  species  of  Gannets:  viz.,  the  Booby  Gannet,  Sula  sula,  Cory's 
Gannet,  S.  coryi,  and  the  Common  Gannet,  S.  bassana.     As  these  birds 

represent  three  groups  of  gan- 
L)  nets,  as  shown  in  my  article 
on  the  evolution  of  the  totipal- 
mates,  these  notes,  although 
very  far  from  offering  a  com- 
plete history  of  the  subject, 
-eeui  wurthy  of  publication  as 
tliey  exhibit  important  struc- 
tural differences  between  the 
species  in  hand.  ^ 

Singularly  enough,  some 
of  the  most  striking  variations 
are  to  be  seen  in  the  tongue, 
superior  and  inferior  larynx, 
characters  which  are  usually 
alike  in  birds  so  closely  allied 
as  are  these  gannets.  As  the 
Common  Gannet  possesses 
some  peculiarities  of  these  or- 
gans, utterly  unlike  anything 
seen  in  the  other  two,  I  will 
first  give  an  account  of  this 
species. 
A  The  tongue  of  the  Com- 
mon Gannet  is  in  some  respects 
one  of  the  most  singular  that 
I  have  ever  seen.  It  is  short,  about  .."iO  long,  thick  and  fleshy,  rounded 
at  the  tip,  slightly  contracted  in  the  middle,  and  bifid  on  the  posterior 
portion.  Fig.  '2\  A.  c  But  the  most  noticeable  feature  is  its  elevated  posi- 
sition,  seen  in  a  side  view,  at  ib.  B.  c.  The  bone  that  supports  it.  the 
basi  hyal.  is  Itcnt  downward  and  the  tongue  is  thus  raised  above  the 
plain  of  the  muscles  about  once  its  thicknes.".  The  whole  strikingly 
resembles  a  moccasin  clad  human  foot,  having  a  bifid  heel.  The  tongue 
of  the  ('l)imnev  Swift  is  liont  something  like  this. 


EXPLANATION  OF  FIGURE  ON  PLATE  IX. 


Dcndroica  pharetra  Gosse,  Arrow-headed  Warbler,  of  Jamaica. 
adult. 
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Other  bones  of  the  tongue  are  well  developed,  and  the  thyro-hyal, 
Fig.  21,  h  h  are  surrounded  by  poAvcrful  muscles.  It  is  therefore  prob- 
able that  although  the  tongue  adheres  below  to  the  skin  of  the  gula  sac, 
it  is  retractable,  and  hence  not  quite  functionless.  as  this  organ  must  be 
in  the  Pelicans. 


The  superior  larynx  is  situated  at  some  distance  irom  the  base  of 
the  tongue,  1 .40.  and  the  entrance  to  the  trachea  which  i?  a  slit  GO  long, 
ib.  q,  is  closed  by  strong  muscles,  ib.  s  s.  Within  the  entrance,  extend- 
ing backward,  is  a  thin  cartilaginous  bone  or  septum,  against  which  the 
lips  of  the  muscles  that  guard  the  entrance,  close:  see  ib.  D,  where  is 
given  a  view  of  the  tracheal  orifice,  q,  open,  and  within  it,  is  the  septum, 
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e,  while  at  D  is  a  side  view  of  it,  base  upward,  the  free  end  being  wid- 
est. The  Avhole  structure  is  supported  b)-  a  Y-shaped  bone  which  ex- 
tends forward  from  the  first  tracheal  ring,  Fig.  2-3  A,  b,  as  seen  from  be- 
low, m  being  the  first  tracheal  ring  and  e  the  lower  side  of  the  septum, 
the  intervening  portion  of  the  trachea  being  removed,  while  ib.  B  shows 
a  section  across  the  lower  portion  of  the  larj-nx,  b  being  the  base  of  the 
Y-shaped  bone.  The  trachea  is  flattened  at  the  superior  lar^-nx,  where 
it  is  about  .75  wide:  see  fig.  21  A,  m,  but  as  it  descends,  it  becomes  grad- 
ually rounded  and  narrower,  and  is  without  dilatation  or  special  enlarge- 
ment anywhere.     It  measures  11.50  to  the  inferior  larynx. 

The  sterno  trachealis,  Fig  22,  s  s,  is  well  developed  and  there  is  a 
thin  strip  of  a  brcnchialis  arising  at  the  base  of  the  lover  side  of  the 
sterno  trachealis  and  extending  over  the  two  upper  laryngeal  half  rings, 

see  Fig.  22  B.  e.  Below  these  mus- 
cles and  adhering  to  the  sides  of  the 
larynx,  are  two  singular  hemispherical 
bodies,  yellowish  white  in  color,  see 
ib.  A,  c  c,  where  a  view  of  the  lower 
side  is  given,  which  have  been  consid- 
ered by  some  authors  as  the  rudiments 
of  a  second  pair  of  thyroid  glands.  I 
am  inclined,  however,  to  think  them 
s  the  shrunken  thymus  glands,  as  they 
contain  an  oily  matter  and  as  the  thy- 
mus glands  are  enormously  developed 
in  young  gannets.  The  question  can  be 
easily  settled  by  examining  the  young 
of  the  Common  Gannet  when  a  few 
days  old  and  later,  in  order  to  note  the 
gradual  diminution  of  the  thymus. 
It  is  quite  possible  that  it  may  have  an  attachment  to  this  portion 
of  the  larynx  from  the  first,  but  what  function  it  can  have  thus  attached 
is  difficult  to  determine;  at  all  events  it  appears  to  be  unique  in  this 
species  as  no  other  bird  th.'.t  has  come  under  my  notice  has  anything 
like  it. 

This  gland  is  not  attached  to  the  larynx  by  its  entire  base  but  only 
adheres  along  its  upper  side,  see  ib.  C,  where  I  have  given  a  view  of 
the  left  side  of  the  larv-nx  with  the  gland  removed:  the  shaded  portion 
at  c  shows  the  points  of  adhesion.  Beneath  the  gland,  and  partly  cov- 
ered by  it,  is  a  vibrating  membrane,  lying  between  the  third  and  fourth 
bones  of  the  larynx,  see  ib.  u  where  there  is  an  outside  view  of  the  vi- 
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bratini  surface,  and  F,  u,  ^vhere  is  given  an  inside  view,  c  being  the 
gland.  On  tlui  bwer  side  of  the  glands,  is  an  orifice  open  that  extends 
over  the  r'.embrano,  back  to  the  puint  of  the  attachment  of  the  gland  to 
the  larynx,  sec  ib.  A,  r  r.     At  ib.  B,  c,  is  given  a  side  view  of  the  gland. 

The  bronchial  tubes  are  long,  ib.  A,  bb,  and  are  composed  of  about 
twenty-three  half  rings.  They  diverge  at  their  junction  with  the  lar- 
ynx, at  a  considerable  angle.  Fig  25  C,  o,  A\hcre  is  given  a  view  of  the 
upper  p:jrtion  of  the  larynx,  the  other  parts  bemg  lettered  as  in  the  oth- 
er figures.  Below,  the  division  is  concealed  by  the  lower  bone  of  the 
larynx.  Fig.  22  A,  t.  At  their  junction  with  the  larynx,  the  bronchial 
tubes  are  narrow.  Fig.  2."»  B,  d,  but  rapidly  become  wider,  ib.,  b,  and 
Fig.  22  A.  b  b. 

On  the  inside  of  the  tubes  at  their 
very  begir.ning.  are  wide  tympaniform 
membranes,  that  ccntinue  about  the 
same  v\  idth  and  occupy  \cry  nearly  the 
entire  inside  of  the  bronchials  for  about 
six  half  rings,  at  a  point  near  o,  Fig. 
22  A.  Then  they  suddenly  narrow  to 
a  slight  division  between  the  bronchial 
rings,  and  so  continue  to  the  lungs,  see 
ib,  D,  p  being  the  v,-ide  portion  of  the 
right  tympaniform  and  e  the  narrow. 

At  the  point  Avhere  the  tympani- 
f  rms  narrow,  a  membraneous  muscle 
begins  stretching  across  from  tube  to 
tube,  and  r.dhering  to  them  along  tl:e 
Lwer  edge  of  the  narrow  tympani- 
forms,  sec  Fig.  22  A,  o  v  v.  The  mus- 
cle is  thin  but  strengtliened  by  two  ridge?  of  thick  fiber,  ib.,  v  v.  The 
function  of  this  muscle  is  to  draw  downward  the  upper  portions  of  the 
tubes  and  thus  ren  ler  tense  the  wider  portions  of  the  tympaniforms. 

The  upper  p  rtion  of  the  tympaniforms  have  their  beginning  in  the 
acute  r.ngle  of  the  bronchial  tubes.  Fig.  2.j  C,  o,  where  a  diagramatlo 
section  is  given,  are  attached  to  an  os  ti-ansversale.  seen  in  the  unshaded 
portion,  Fig.  22  B,  between  p  and  i,  rnd  this  bone  bears  a  very  narrow 
semiluna  membrane,  so  narrow,  in  fact,  as  to  be  nearly  or  wholly  func- 
tionless,  see  ib.,  i. 

In  external  characters,  the  nearest  ally  of  the  three  species,  to  the 
Common  Gaunet,  is  Cory's  Gannet,  but  the  tracheal  organs  difier  greatly 
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as  does  the  tongue.  This  organ  is  .56  long,  flattened  and  triangular 
in  form,  see  Fig.  2G  F,  c,  and  the  thyro-hyals  are  provided  with  quite 
strong  muscles,  proportionately  as  strong  as  intheCcmmon  Gannet, 
ib,  h  h.  The  distance  between  the  base  of  the  tongue  and  superior  lar- 
jTix  is  short,  about  .50.  The  superior  larynx  differs  greatly  from  that 
of  S.  bassana.  and  tlie  mechanism  for  closing  the  orifice  is  peculiar:  ib. 
s  shows  the  larynx  and  q  the  slit  opening  into  the  trachea,  m.  Back 
of  this  opening,  supported  by  a  small  bone,  is  a  cube-shaped  muscle  that 
is  drawn  downward  and  forward.  Avhen  the  bird  wishes  to  close  the  en- 
trance to  tlie  trachea,  thug  coming  hi  contact  with  the  lower  wall  of  the 
larynx  and  the  projection  extending  backward  from 
the  base  of  the  tcngue,  see  ib.  A.  where  I  have  given 
a  sectional  view  of  the  superior  larynx;  c,  is  a  por- 
tion of  the  basai-hyal  bone,  q  the  side  of  the  opening 
to  the  larynx,  A  the  muscle  over  the  closing  valve, 
and  e,  the  valve  with  the  supporting  bone  in  the  cen- 
ter. 

The  trachea  of  Cory's  Gannet  is  much  flattened 
at  the  superior  lar3'nx,  see  Fig  23  A,  where  is  giv- 
en a  section  at  the  first  ring,  but  becomes  smaller 
a?  it  descends,  see  ib.  B,  where  is  given  a  section  cf 
the  trachea  at  the  junction  of  the  sterno  trachealis, 
and  thus  there  is  no  dilitation  of  the  trachea. 

The  sterno  tracheal  muscles  are  very  large,  see 
Fig  2o,  s  s,  Fig.  24.  s  c.  ^..^iid  F  g.  2G  E,  s. 

The  brcnchialis  is  represented  by  thin,  strap- 
like  mufcles,  seen  in  Fig.  24,  e  e.  Fig.  23,  e  e.  and 
Fisr.  2G  E.  e.     These  muscles  extend  from  the  ba?e 
of  the  sterno  truhealis  to  the  first  laryngeal  half 
ring,  and  tiieir  function  is  to  render  tense  the  laryn- 
geal vibrating  membrane  seen  at  u,  Fig.  2(!  F. 

The  tympaniibrm  membranes,  Fig.  23,  p  p,  are  long  and  wide,  occu- 
pying the  entire  length  aiid  width  of  the  bronchial  tubes,  the  outside 
one  of  whicli  is  givon  in  Fig.  20  E,  v.  and  there  is  a  much  less  promi- 
nent membraneous  muscle  connecting  the  tubes  than  in  S.  bassana. 

The  OS  trans versale  is  present  bv.t  there  is  not  even  the  rudiment 
of  a  somiluna  membrane,  as  seen  in  the  Common  Gannet,  while  there 
is  no  shiclMike  projection  (  f  tlie  larynx  over  the  lower  side  of  the  divi- 
sion of  the  broncliid  tubes,  compare  t  u.  Fig.  22  A.  with  o.  Figs.  23  and 
94-:  nor  do  tlie  tubes  narrow  as  much  at  the  laryngeal  termination  as  in 
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S.  bassana:  see  Fig.  25  C.  d  d  and  compare  vith  Fig.  24,  o  e  e.     The 
larger  vibrating  surface  of  the  tympaniform  menibmnes  of  Cory's  Gan- 
net°coTnpared°viihthatofthe  Common  Gannct  t'lo  laryngeal  vibra- 
ting membranes  being  tl;e  same  and  counting  cut  the  mere  rnrliment 
of  the  semiluna  seen  in  the 
Common  Gurnet,  as  this  is 
without  doubt,  functionless, 
should  give  to  this  species  a 
greater  pjwcr  of  voice.     In 
fact,  such  is  the  case,  and  1  ^ 
have  heard   Cory's   Gannet 
give  more  notes  than  I  ever  m 
heard  tlie  Common  Gannet 
utter,  but  the  cries  of  both  are 
very  harsh  and  discordant. 

In  Cory's  Gannet,  as  re- 
marked, there  is  no  indicatit  n 
whatever,  of  the  singular 
gland  which  I  have  called 
the  thymus,  adhering  to  the 
larynx,  but  there  is  a  rudi- 
mentary thyroid  present  at- 
tached to  tlic  single  cacrotid 
artery.  This  is  a  small  ellip- 
tical body,  about  .2j  long 
and  lies  on  the  inside  of  the 
carotid,  the  left  of  Avhich  only 
is  developed,  see  Fig.  21,  a  be- 
ing the  carotid  artery,  c  the 
thyroid  gland,  h  the  heart, 
n,  w,  X,  an  1  z,  other  arteries. 
The  thyroid  is  quite  likely 
functionless  or  nearly  so;  I 
judge  this  to  be  a  fact,  as  the 
gland  is  of  such  a  small  size.  b  D 

In  a  young  Great  Blue  Her-  Fig.  2G. 

on,  but  fully  grown,  that  I  have  recently  dissected.  I  found  two  thyroids 
one  adhering  to  each  carotid  artery,  but  th,-^  left  thyroid  was  nearly  twice 
the  size  of  the  right,  and  in  it  I  found  some  well  developed,  cylindrical 
glands,  each  of  which  was  fastened  by  its  inner,  terminal  extremity  to 
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the  outside  of  a  small  vessel,  not  a  branch  of  the  carotid,  that  passed 
through  the  gland.  The  right  th^Toid  in  this  bird  also  had  a  small 
blood  vessel  passing  through  it,  but  I  could  find  no  developed  glands. 

In  the  only  specimen  of  the  Boody  Gannet  that  has  come  into  my 
hands  to  dissect,  1  find  that  I  have  made  no  notes  nor  drawings  of  the 
appearance  of  the  tongue  nor  superior  larynx.  It  may  be  possible  that 
these  organs  were  missing  from  the  body  that  was  kindly  given  to  me 
by  the  Bangs  Brothers  of  Boston,  who  obtained  the  bird,  a  young  male, 
in  the  Quincy  Market,  where  they  were  informed,  that  it  was  taken  on 
Cape  Cod. 

The  trachea  is  simple,  without  dilatation,  and  is  rounded  for.  at 
least,  the  lower  half  but  is  slightly  enlarged  at  the  inferior  larjux. 

The  sterno  trachealis  is  comparatively 
slender  and  has  its  origin  about  .50  above  the 
laj-nx,  see  Fig.  26  C,  s,  m  being  the  trachea 
and  b  the  bronchial  tube.  There  is  a  thin  stap- 
like.  bronchialis  muscle  arising  some  distance 
above  the  junction  of  the  sterno-trachealis  with 
the  trachea,  and  passing  bebw  it,  adheres  to 
the  first  tracheal  half  ring,  see  ib.  u. 

Below  this  muscle,  and  rendered  tense  by 
it.  is  a  laryngeal  vibrating  surface,  see  ib.  u. 

The  broncliial  tubes  are  composed  of  twen- 
ty or  more  half  rings  and  adhere  together  at 
their  laryngeal  junction,  fjr  the  space  occupied 
by  five  half  rings,  Below  this,  are  small  tym- 
paniform  membranes. 
n  The  oesophagus  of  the  Booby  fiannet  is 

Fig.  27.  dilated,  and  opens  into  a  wide  proventriculus 

which  is  1.80  long  and  which  emerges  into  the  stomach  without  any 
constriction.  See  Fig.  -6,  where  is  given  the  stomach  and  adjacent 
organs,  about  two  thirds  life  size;  the  proventriculus  begins  at  a  point 
just  below  g.  where  is  given  a  small  portion  of  the  gullet,  and  extends 
to  a  point  about  opposite  p.  The  proventriculus  at  its  junction  with 
the  stomach,  is  .70  in  diameter.  The  glands  are  placed  in  five  longi- 
tudinal ridges,  and  are  simple  and  cylindrical  in  form. 

The  stomach  is  a  cyhndrical  sack  with  soft,  thin  walls,  and  lined 
with  a  soft  mucous  membrane  that  is  raised  in  five  ridges,  continuous 
with  those  of  the  proventriculus.  Its  length  is  equal  to  that  cf  the  pro- 
ven triculus. 
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Ihe  intestine  emerges  from  tie  5>t-)n,ach  at  a  point  about  one  half 
its  length  from  the  terminal  end  which  thus  becomes  a  cul-de-sac,  see 
Fig.  '26,  x;  itp;isses  upward  fur  1.00,  then  bends  downward  for  2.85, 
again  bending  upward,  forms  the  pai't  of  the  duodenum  which  measures 
about  6.00  in  length. 

The  pi-ancreas  occupies  less  than  one  half  of  this  fold,  the  upper: 
see  ib..  p.     Its  length  is  1.70. 

The  intestines  are  not  long,  and  there  are  slightly  developed  coeca, 
ib.  B,  z.  w  here  it  is  represented  as  being  life  size,  and  g  being  the  intes- 
tine and  y  the  rectum. 

The  spleen  is  an  irregularly  formed  body,  lying  on  the  proventric- 
ulus,  see  ib.  w. 

The  oesophagus  of  Cory's  Gannet  is  dilatable  and  is  lo.;")0  long,  and 
opens  into  a  w  ide  proventriculus.  .90  in  diameter  for  its  entire  length, 
see  Fig  27,  a,  where  is  given  a  cut  about  one  h:ilf  life  size.  The  glands 
are  numerous  and  lie  in  longitudinal  ridges.  They  are  cylindrical  in 
form,  (see  ib  ,  f,,  where  is  given  a  figure  of  one  greatly  enlarged)  but 
are  of  unequal  length  on  account  of  the  convex  form  of  the  ridges,  see 
ib.  B,  where  is  given  a  life  size  section  of  one  of  the  ridges. 

The  stomach,  ib.,  N.  is  divided  fi'om  the  proventriculus  by  a  slight 
construction,  and  is  I. DO  long  by  .Sij  wide. 

The  intestine  emerges  from  the  upper  part  of  the  stomach,  ib.  c 
being  the  lower  portion,  x.  a  cul-de  sac,  proceeds  outward  for  .40,  then 
bends  upward  at  right  angles  for  1.3r>,  turns  upon  itself  downAvard  for 
3.75,  then  again  bends  upward  to  form  the  fold  of  the  duodenum  which 
is  about  4.00  long. 

The  pancreas,  ib.,  p.  occupies  only  about  one  half  the  length  of  the 
duodenum,  and  adliei'S  to  the  intestine  only  on  one  side,  not  to  both 
as  is  usual  in  most  birds. 

The  intestine  is  not  long  nor  very  large,  measuring  about  .30  in  di- 
ameter. 

The  coeca  are  represented  by  a  mere  swelling  in  the  intestine,  see 
Fig.  15,  page  81,  where  is  given  a  life  size  view  of  it. 

The  spleen  is  a  globular  shaped  body  lying  on  the  proventriculus, 
see  Fig.  27.  o. 

For  description  of  the  digestive  organs  of  the  Common  Gannet  and 
a  sunnnary  of  the  preceding  article,  see  a  contiiiuatiou  of  this  subject 
in  a  future  number  of  Contributions. 
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SINGULAR  CAUSE 
OF  THE  DEATH  OF  A  WHITE-BELLIED  NUTHATiH. 


On  September  2.3th.,  a  White-bellied  Nuthatch.  Sitta  cirjliuensis. 
was  brought  to  me,  with  an  acorn  shell  attache!  to  its  b-ak,  t'nat  hal 
evidentl/been  the  cause  of  its  do  ith.  I'h.-  kernel  jf  rhe  acjrn  ha  I  been 
removed,  probably  throu„rh  the  a^^ency  of  a  s  luirrel,  a:i  1  the  shell  h-i  1 
become  quite  dry,  and  consequently  hard  and  horny.  The  rodent  in 
manipulating  the  nut  had  gnawed  a  hole  in  both  sides,  and  the  orifice 
on  one  side  chanced  to  be  broken  in  a  peculiar  manner.  Directly  in  the 
center  of  the  upper  portion  of  the  acorn,  and  consequently  in  the  center 
of  the  orifice,  for  this  was  about  in  the  mi  Idle,  a  spur  of  shell  projected 
downward,  see  Fig.  28.  whe  e  I  have  given  a  view  of  the  acorn  shell,  top 
down,  and  the  projection  may  be  seen  at  c. 

Nuw  this  siuiple  shell  lying   m  the  ground  or  lodged  on  the  limb 

of  a  tree,  must  have  been  an 
innocent  looking  object.  3'et  it 
y)roved  as  fatal  to  this  Nut- 
hatch as  would  have  been  a 
<"hirg<^  of  dust  shot.  It  is 
probable  that  either  some  in- 
sect had  found  a  lodging  in 
the  empty  shell  or  that  some 
bits  of  the  kernel  remained. 
It  is  most  likely  that  the  in 
sect  was  there,  at  all  events,  sjmething  in  luceil  the  bird  to  thrust  its 
bill  into  the  cavity.  It  must  have  gone  fur  her  in  than  the  N^uthatch 
intended,  passing  conij^letely  through  so  that  the  spur,  ib.  c,  slipped  en- 
tirely over  the  lower  uranlible,  and  being  somewhat  elastic,  i)ressed  up- 
ward into  the  V-shapcd  depression  at  its  base,  see  ib.  b:  at  the  same 
time  the  broken  edges  above  pressed  firmly  against  the  rather  flat  top 
of  the  base  of  the  upper  mandible,  keeping  the  bill  closed.  So  closely 
did  the  spur  (seen  in  side  view  at  ib.  a)  hold  the  shell  in  place,  that  all 
efforts  of  the  bird  r-.  dislodge  it  proved  fuiile  Thus  the  Nutii'atc'.i 
perished,  not  from  hunger  for  tiiere  were  renmiaits  of  foi^d  in  the  stom- 
ach, nor  fro'iu  suffocation  for  the  nostrils  were  free,  but  from  worry,  just 
as  some  birds  die  when  newly  caged.  The  bird  vas  jacked  uj'  in  Wal- 
tham.  and  the  skin  is  now  in  the  collection  of  Master  Roy  M.  Baker,  to 
whom  I  am  indebted  for  the  privilege  of  illustrating  the  head. 


Fig.  28. 
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DISEASED  FEET  OF  A  CHIPPING  SPARROW. 

On  Sep.  10th  a  Chipping  Sparrow.  Spizella  socialis,  that  had  the 
feet  diseased  in  a  singular  manner,  was  picked  up  dead  in  the  street, 
by  a  young  lady,  and  brought  to  me. 

A  canc»irous  growth,  partly  soft  and  partly  hard,  had  attacked  the 
feet,  tarsi,  and  most  of  the  toes,  while  it  had  extended  to  the  lower  por- 
tion of  the  tibia  of  one  leg.  The  right  foot  was  the  most  affected,  the 
disease  extending  over  the  entire  posterior  toe,  see  Fig.  20  A,  a,  where 
the  inside  of  the  foot  is  illustrated,  excepting  a  portion  of  the  nail,  and 
covered  the  basal  joints  of  the  anterior  toes,  while  the  middle  toe,  ib.  c, 
has  an  additional  detached  tubercle  on  it.  The  tibia,  ib.  g,  is  not  af- 
fected noticeably. 

The  left  foot  is  not  quite  d 
so  much  enlarged,  see  ib.  B. 
where  the  inside  of  the  foot 
is  represented,  but  the  poste- 
rior toe  is  twisted  forward 
and  partly  covered,  ib.  d;  the 
middle  toe,  ib.  e.  has  a  large, 
globular,  terminal  lump,  com- 
pletely covering  the  nail.     This  tibia,  ib.  b,  is  much  swollen. 

That  the  bird  managed  to  exist  in  this  distressing  condition,  is 
singular.  A  s  it  was  young,  hatched  this  year,  it  is  possible  that  it 
was  fed  by  its  parents  sometime  after  it  Avas  fully  groAvn.  then  when  fi- 
nally abandoned  by  them  died.  It  appeared  much  emaciated  and  I  had 
intended  making  a  more  thorough  examination  of  it,  but  unfortunately 
it  was  eaten,  feet  and  all,  by  a  cat  which  up  to  date,  however,  has  ex- 
hibited no  signs  of  having  been  affected  at  all.  by  this  unique  meal. 
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(COXTIN'UED  PEOM  PAGE  79.) 

Since  writing  the  article  en  S.  incana,  I  have  received,  through  the 
Kmdness  of  Dr.  \elie  of  Chicago,  specimens  i  fa  striped  species  of  Stro- 
phia,  from  Key  Yaccas,  Florida,  that  is  evidently  the  shell  that  Binney 
figures  as  a  striped  S.  incana.  For  proof  that  this  is  a  distinct  spe- 
cies, see  forthcoming  article  under  the  head  of  S.  fasciata,  where  this 
species  is  described. 
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21.    STROPHIA  INFLATA. 
Swollen  Strophia. 

Plate  VII,  21  &  21  a,  shell:  Fig.  30:  a,  front,  b,  left  side. 
DESCRIPTION. 

Sp.  Ch.     Size,  medium.     Shell,  heavy.      Striations  are  absent. 
Whirls,  10.     Teeth.  tMo,  and  short.     Examined  25  specimens. 

Form  of  shell,  cylindrical,  ^^•ith  the  second 
and  third  whirls  the  largest  in  diameter,  the 
first  and  fourth  are  a  little  smaller,  the  fifth  is 
considerably  smaller  than  the  fourth,  and  from 
this,  the  shell  slopes  rapidly  to  a  blunt  round- 
ed, nearly  hemispherical  apex,  forming  a  wide 
angle  of  nearly  90  degrees.  The  surface  is  pol- 
ished but  is  slightly  furrowed  with  lines  of 
growth,  which  are  much  less  prominent  on  the 
lower  whirls.  The  sutures  are  shalloAv.  and  the 
whirls  between  them  are  slightly  bulging. 
Aperture,  of  medium  size  but  open,  and  measures  considerably 
more  just  within  than  at  the  enti-ance.  Lower  tooth,  very  slightly  de- 
veloped and  is  raised  by  gradual  elevation  from  the  surrounding  surface. 
It  is  about  .10  long.  The  upper  is  situated  considerably  above,  is  about 
as  prominent,  but  is  more  conspicuous  within. 

Margin,  not  produced  forward  as  far  as  the  diameter  of  the  shell, 
is  inclined  slightly  backward  and  a  little  to  the  right:  it  is  not  thickened 
and  the  outer  portion  is  produced  into  a  thin  but  not  prominent  edge 
which  is  not  rolled  downward.  The  frontal  bar  is  not  prominent,  being 
interrupted  in  the  middle. 

Color  of  shell  externally,  white,  conspicuously  striped  with  yellow- 
ish brown  that  becomes  nearly  yellow  on  the  lower  whirls,  and  which 
occupies  the  last  two,  wholly  excluding  the  white.  The  margin,  frontal 
bar,  and  teeth  are  yellowish,  and  on  the  lower  wall,  within  the  aperture, 
are  purplish  brown  stripes  that  merge  into  the  universal  purplish  brown 
of  the  interior. 
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Fig.  30. 


DIINIENSIONS. 

Size  of  types,  .90  by  .35.  Largest  specimen,  1.00  by  37:  smallest, 
.90  by  .35.  Longest  specimen,  1.00;  shortest,  .90.  Greatest  diameter, 
.37;  smallest,  .35. 


PLATE    XI. 


'k'<h  ■%'■■■■■  ■■-'■' 


EXPLANATIOM  OF  FIGURE  ON  PLATE  XL 


Sula  corvi  Mnrn.,  Cory's  Gnnnet.  roung,  about  two  dajs  old,  taken 
en  Little  Cayman,  Ap.il  24,  18SS.  Life  size;  drawing  made  from  a 
recent  specimen. 

CO^TRIBrnONS  TO  SCIEirCE,  VOL.  L 
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OBSERVATIONS. 

Althougii  in  some  specimens  the  first  whirl  is  but  little  smaller 
than  the  second,  it  Is  always  some  smaller,  and  in  the  majority  of  cases, 
noticeably  so,  and  als)in  many  instances,  the  third  whirl  is  larger  than 
the  second.  There  is  a  decided  inclination  among  some  individuals,  to 
have  the  margin  slope  considerably  backward,  thus  possibly  constitut- 
ing a  form.  Tlie  markings  described  are  very  constant,  as  well  as  the 
number  of  whirls. 

This  well  marked  species  may  be  at  once  distinguished  from  the 
short  toothed  Stro]ihias.  by  the  inflated  lower  portion,  absence  of  stria- 
tions.  heavy  shell,  and  stripings. 

DISTRIBUTION  AND  HABITS. 
The  Swollen  Str!;phias  occur  at  Salena  Point,  Auklin  Islands,  Ba- 
hamas, where  they  were  collected  by  Dr.  Henry  Bryant  of  Boston,  many 
years  ago.  1  obtained  the  specimens  from  which  I  made  the  above  de- 
scription, from  the  collection  of  the  Boston  Society  of  Natural  History, 
where  through  the  courtesy  of  Mr.  Samuel  Henshaw,  I  was  permitted 
to  examine  the  Strophias. 

STROPHIA  MARITIMA  Pfr. 
Seaside  Strophia. 

Pupa  maritima  Pfeiffer,  Wirgm.  Arch..  1839;  I,  p.  353. 
Plate  XIII,  1  &  la,  shell:  a,  front,  b,  left  side. 

DESCRIPTION. 

Sp.  Ch.  Size,  rather  large.  Shell,  heavy.  Striations,  absent. 
Whirls,  1 1 .     Teeth,  rather  short.     E.xamined  oO  specimens. 

Form  of  shell,  an  elongated  cone,  inclined 
to  be  cylindrical,  with  the  first  and  second 
whirls  equal  in  diameter,  the  third  is  but  little 
smaller,  then  the  shell  tapers  to  a  rather  acute 
point,  forming  an  angle  of  GO  degrees.  The 
surface  of  the  shell  is  not  particularly  smooth^ 
being  somewhat  thickened  by  lines  of  growth 
and  some  few  excrescences.  The  sutures  are 
nut  deep,  and  the  three  upper  whirls  between 
them,  are  only  slightly  bulging,  the  remain- 
der not  at  all.  Fio.  31, 
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Aperture,  large  and  open,  narrowing  quite  rapidly  Avithin,  attain- 
ing its  minimum  size  about  .15  fr<jm  the  outside  edge  of  the  margin. 
Lower  tooth,  not  prominent,  and  is  situated  a  little  to  the  right  of  the 
center.  It  is  about  .O^J  high  and  .10  long.  The  upper  is  situated  just 
above  it,  and  is  represented  by  a  mere  elevation,  as  seen  from  the  <iut- 
side,  but  attains  some  prominence  within. 

Margin  not  produced  forward  (luite  as  far  as  the  diameter  of  the 
shell,  does  not  slope  backward,  but  is  hiclined  considerably  t;)  the  right. 
It  is  thin  and  the  edge  is  rolled  backward  into  quite  a  prominent,  though 
blunt  edge.     The  frontal  bar  is  com])lete,  but  not  prominent. 

Color  of  shell,  externally,  chalky  white;  internally,  gradually  be- 
coming yellowisli. 

DIMENSIONS. 
Size  of  specimen  figured,  1.25  by  .47.     Largest  specimen,  l.oOby 
.50:  smallest.  1.20  by  .45.     Longest  specimen,  L->():   shortest,   1.25. 
Greatest  diameter,  .."iO:  smallest,  .45. 

OBSERVATIONS. 

The  Seaside  Str.iphia  is  allied  to  S.  incana.  from  Key  West,  but 
diifers  in  being  heavier,  larger,  with  a  more  open  aperture,  and  a  some- 
what flanging  margin:  this  last  named  character  behig  possessed  by 
many  Cuban  species.  It  beh^ngs  to  a  group  of  smooth,  thin-margined, 
short-toothed  Strophias,  and  may  be  distinguished  by  these  characters 
combined  wdth  the  open  aperture,  rather  flanging  margin,  and  pure  white 
color. 

The  shell  here  figured  and  described  is  unquestionably  the  Pupa 
maritima  of  Pfeiff'er.  and  was  kindly  given  me  by  Prof.  H.  A.  Ward,  of 
Rochester,  w'ho  obtained  it  from  Punta  de  Maya.  Matanzas.  Cuba,  and 
this  is  the  locality  from  which  Pfeiffer's  type  came. 

DISTRIBUTION  AND  HABITS. 

Matanzas,  Cuba,  is  the  locality  from  whence  all  of  the  undoubted 
shells  of  this  species,  that  I  have  seen,  came.  I  have  never  met  with 
it  living,  thus  know  nothing  of  its  habits. 

23.    STROPHIA  DALLII  Novo. 
Dall's  Strophia. 

Plate  XIII,  2o  &  2.'Ja,  shell.  Fig.  ;!2,  front.  A.  transverse  section: 
0,  upper,  terminal  portion  of  channeled  tooth:  c,  frontal  bar:  e,  channeled 
tooth,  enlarged.     Fig.  -Jo,  left  side. 


M(>N(>(5KA1'U  UF  Tin:  (iKNTS  .-TROl'lirA. 
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DESCRIPTION. 

Sp.  Ch.  Si/e.  rather  large.  Shell,  heavy.  Striations, present. 
Whirls.  10.  Teeth,  two.  the  upper  inconspicuous,  the  lower  e.xtremely 
long  and  channeled.     E.xamined  '2o  specimens. 

Fonn  of  shell,  cylindrical,  with  the  first  three  whirls  of  the  same 
diameter,  the  fourth  is  but  little  smaller,  and  from  this  the  shell  slopes 
to  a  rathei-  hlunt  point,,  forming  an  angle  of  tlO  degrees.  The  sutures 
are  very  shallmv.  and  the  whirls  between  them  bulge  but  little 

The  striations  are  very  numerous,  ■")<)  on  the  first  whirl,  are  not 
arranged  in  lines,  yet  are  quite  regular:  they  are  slightly  inclined  from 
right  to  left,  and  the  interspaces  are  a  little  narrower  than  the  promi- 
nences.    The  striati ms  are  rounded  on  top  and  polished. 

d   c  b 
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Aperture  quite  lai-ge  and  open,  but  narrows  rather  rapidly  within. 
The  lower  tjoth  is  not  very  prominent,  but  extending  backward  along 
the  lower  wall  about  .15,  becomes  widehed  and  channeled,  and  in  this 
form  passes  downward,  terminating  on  the  right  side  of  the  third  whirl: 
its  length  is  thus  about  .7')!  Its  position  is  a  little  nearer  the  column 
which  it  encircles,  than  to  the  outer  wall.  ( See  Fig.  ;)2,  a,  where  is 
given  a  life  size  view  of  the  upper  portion  of  the  tooth,  the  top  of  the 
shell  having  been  removed:  o,  shows  the  tooth;  c  the  fr(^ntal  bar. )  The 
uppar  tooth  is  a  mere  prominence,  but  gains  in  size  as  it  passes  back- 
ward, and  makes  a  c  nnplete  turn  around  the  column. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  slopes  slightly  backward,  and  is  a  very  little  hiclined  to  the  right, 
is  rather  thick,  measuring  .06,  and  the  edge  is  rolled  slightly  backward, 
l)ut  is  not  thin.  Frontal  bar,  well  developed,  and  the  lower  wall  of  the 
aperture  within  it  is  smooth,  but  the  striations  are  slightly  apparent 
beneath  the  enameling. 

Color  of  shell,  externally,  shining  white,  sparingly  mottled  with  red- 
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dish,  but  more  prominently  on  the  smaller  whirls.  The  outer  margin 
i3  white,  but  within,  there  being  an  abrupt  line  of  demarkation.  it 
is  dark  purplish  brown. 

DIMENSIONS. 
Size  of  t3-pe,  1.20  by  .42.     Largest  specimen.  1.22  by  .-lo;  smallest. 
1.18  by  .40.     Greatest  diameter.  .4-5:  smallest,  .40.     liargest  specimen. 
1.22;  smallest.  LIS. 

OBSERVATIONS. 

Specimens  do  not  vary  essentially  from  the  type.  This  is  a  re- 
markable shell.  In  it  we  find  the  maximum  number  of  striations.  mi 
other  known  species  having  so  many.  It  may  be  considered  the  type  of 
a  group  of  Strophias  having  the  peculiar  channeled,  greatly  elongated 
tooth.  These,  as  far  as  my  present  knowledge  extends,  are  confined  t  j 
the  island  of  Inagua.  where  all  of  the  species  nf  Strophia  are  thus  char- 
acterized. 

By  the  teeth  alone,  the  Strophias  may  be  divided  into  at  least 
four  sharply  defined  groups,  as  follows:- 

LOWER  TOOTH.  GREATLY  ELONGATED,  CHANNELED;  POSITION,  CENTRAL. 

Lower  tooth,  projected  backward  along  the  lower  wall,  at  least  be- 
yond the  first  whirl  and  channeled  excepting  on  upper  termination. 
(See  Fig.  o2,  a,  where  is  given  the  upper  termination  of  the  chan- 
neled tooth  of  S.  dallii;  o,  being  the  tooth  and  c,  the  frontal  bar;  e  is  the 
upper  termination  greatly  enlarged,  showing  beginning  of  channel.  At 
Fig.  ;]8,  a,  is  the  lower  termination  of  the  tooth  of  S,  pallida.)  Habi- 
itat  of  species,  Inagua,  Bahamas.     Type,  S.  dallii. 

Lower  tooth,  elongated,  simple;  position,  central. 
Lower  tooth,  projected  back  into  the  aperture  for  a  distance  at 
least  four  times  its  height,  but  it  is  not  channeled,  being  a  simple  py- 
ramid. ( See  Plate  II,  Ic,  where  a  side  view  of  the  elongated  central 
tooth  of  S.  pannosa  is  given;  in  Fig.  •'>'•>.  a  top  view  of  the  same  is  repre- 
sented; at  ib.  c,  is  given  the  top  of  that  of  S.  copia;  the  top  of  that  of  S. 
nana  is  figured  at  ib.  i.)  Habitat  of  species,  the  Cayman  Islands. 
Type,  S.  pannosa. 

Lower  tooth,  short;  simple;  position,  central. 
Lower  tooth,  short,  its  length  being  no  more  than  three  times  its 
height,  and  its  position  is  about  central.     (  See  Plate  VII.  17b.  where 
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is  given  a  side  view  of  the  sliurt  tooth  of  S.  ulba,  and  Fig.  08,  b,  where 
is  represented  the  lop  of  the  tooth  of  S.  neglecta.)  Habitat  of  species, 
Bahamas.  — excejitiu^  Iiiagua —  Cuba,  and  probably  Hayti.  Type,  S. 
neglecta. 

Lower  tooth,  shokt;  s^imple;  position,  not  central. 

Lower  tootli,  very  short,  its  length  being  no  more  than  twice  its 
height,  but  its  position  is  considerably  to  the  right  of  the  center,  being, 
in  fact,  placed  nearly  on  the  column.  (  See  Fig.  34,  a,  where  is  given 
an  enlarged  cut  of  the  teeth.  loAver  and  upper,  of  S.  uva,  showing  the 
near  proximity  of  the  two,  an<l  the  position  of  the  lower,  almost  on  the 
column.)  I  cannot  at  present  clearly  define  the  habitat  of  the  species  of 
this  group.  It  is,  however,  safe  to  say  that  they  are  found  on  the  more 
northern  of  the  Windward  Islands,  and  some  of  the  keys  off  the  north 
coast  of  South  America — Curaco.i  and  vicinity.     Type,  S.  uva. 

[Note.  The  material  examined  uj)on  which  the  foregoing  conclu- 
sions are  based,  consists  of  at  least  three  fourths  of  the  known  species 
of  Strophia.  Of  course  among  the  large  amount  of  fresh  material  to  be 
gathered,  for  without  doubt,  nearly  every  island  among  the  Bahamas 
and  other  West  Indies,  not  yet  explored  for  Strophias,  will  yield  one  or 
more  species,  forms  may  occur  that  will,  perhaps,  cause  me  to  modify 
my  ideas  somewhat,  but  I  have  considered  it  best  to  give  this  exposition 
of  ray  studies  upon  the  group  up  to  date,  in  order  that  students  may 
better  understand  my  descriptions.  Further  remarks  upon  this  head 
will  be  given  under  Creneral  Conclusions.] 

An  understanding  of  these  groups,  as  defined,  is  of  great  impor- 
tance in  determining  species  in  Strophia.  Of  course,  other  characters 
are  often  constantly  found  in  a  given  group.  For  example,  the  Inagua 
Srophias,  having  the  channeled  tooth,  are  nearly  always  cylindrical,  the 
the  first  three  whirls  being  about  equal  in  diameter,  while  the  striations 
are  fine  and  numerous.  Both  of  these  characters  are  also  found  in  the 
short  toothed  group,  but  here  they  are  not  constant,  nor  do  they  always 
occur  together.  Other  groups  possess  other  characters,  to  be  mentioned 
elsewhere.  In  fact,  it  is  nearly  always  possible  to  find  species  in  one 
group  that  bear  a  superficial  resemblance  to  others  in  different  groups, 
when  they  are  really  utterly  different. 

The  sharply  defined  difference  in  the  teeth,  as  pointed  out,  becomes 
of  more  importance  when  we  consider  that  specific  characters  are  much 
less  prominent  in  Strophia  than  in  many  other  genera  of  shells,  al- 
though as  constant  as  those  more  easily  perceived.  Thus  these  groups 
become,  in  a  measure,  sub-generic. 
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It  is  a  well  known  fact  that  in  some  genei-a.  or  even  families,  in 
all  classes  of  animals,  species  are  much  more  closely  allied  than  in  (ith- 
ers,  and  that  certain  characters  are  constant  in  some  genera,  thus  are 
available  in  defining  species,  which  are  inconstant  and  thus  valueless  for 
this  purpose  in  others. 

Any  naturalist,  not  naiTowed  down  to  a  sjjecialty,  will  acknowl- 
edge the  truth  of  the  above  made  statement,  as  his  attention  must  be 
constantly  called  to  it  in  his  investigations. 

Again,  we  must  acknowledge  that  grou))s  of  animals  in  which  spe- 
cies are  not  readily  defined,  require  the  closest  study  in  order  to  clearly 
understand  just  what  characters  are  of  value  in  deciding  specific  rank. 

The  genus  Strojihia  presents  one  of  these  very  problems,  and 
whether  from  the  diificulty  of  recognizing  species,  or  from  some  other 
cause,  has  been  strangely  neglected,  as  I  have  had  occasion  to  remark 
many  times,  by  naturalists  on  this  side  of  the  Atlantic.  It  is  true  that 
there  is  quite  an  extensive  literature  upon  Strophia  in  connection  with 
Pupa,  but  very  much  of  this  is  valueless  on  account  of  too  great  gener- 
alization in  describing  species.  Then  again,  two,  or  m  )re,  species  are 
often  included  under  one  name,  consequently  descriptions  become  very 
confusing. 

1  may  appear  to  be  making  a  sweeping  statement  here,  but  am 
sure  that  I  am  correct  in  this  assertion.  As  proof  of  this  I  have  only  to 
bring  forward  the  ftvct  that  in  some  of  the  largest  collections  in  the 
country,  that  have  been  examined  by  me,  names  are  applied  to  compar- 
atively few  species,  and  when  applied  are  often  obviously  wrong,  as  the 
same  name  is,  in  many  cases,  appended  tu  more  than  one  species,  wliile 
on  the  other  hand,  instances  arc  not  wanting  where  the  same  species 
has  received  different  names  I 

Now  I  do  not  pretend  that  I  have  done  any  more  than  any  one 
can  do  in  the  study  of  Strophia.  who  has  modern  ideas  regarding  species 
and  the  requisite  training.  But  I  have  given  the  subject  very  much 
attention  and  thought.  It  is  true,  that  I  have  much  to  learn,  for  there 
is  a  broad  field  still  before  me,  but  as  far  as  I  have  been  the  matter  ap- 
pears perfectly  clear  to  me. 

I  cannot  help  feeling  that  many  conchologists,  at  least  in  AnuM-ica, 
are  unfkiniliar  with  this  genus  through  prchaps  having  neglected  it  as 
of  not  sufficient  importance  to  warrant  the  application  and  thought  that 
the  subject  merits.  I  may  say,  however,  that  since  the  a]tpearance  of 
the  first  number  of  my  monograph,  I  have  met  with  much  kindness,  as 
well  as  encouragement,  from  many  prominent  nat\iralists  who  have  aid- 
ed me  in  many  ways  in  prosecuting  my  researches. 
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i  wish  to  enipliasizo  the  ussertiuii.  made  before,  that  no  one  species 
of  Strophia,  with  rare  exceptions,  is  found  on  different  islands,  unless 
recently  transported  by  connuercial  intercourse.  Two  instances  where 
this  has  occurred,  are  in  S.  copia  and  S.  intermedia,  and  I  must  now  re- 
cord another.  Among  the  Strophias  belonging  to  the  Smithsonian  In- 
stitute are  a  lot  of  undoubted  S  inflata,  labelled  as  coming  from  Exu- 
ma,  the  type  being  from  tiie  Bryant  collection,  taken  at  Salina  Point, 
Auklin  Island,  lUO  miles  distant. 

Of  course  in  making  tlie  abo\'e  written  statement  I  do  not  wish  to 
be  understood  to  say  thatsim])le  geographical  bounderies  constitute  spe- 
cific rank.  As  shown  in  maiiy  instances.  Strophia  is  an  exceedingly 
plastic  genus:  that  is,  for  some  reason,  now  beyond  ourknowdedge,  spe- 
cies become  evolved  quite  readily,  and  in  conformity  with  a  law  of  evo- 
lution, most  readily  toward  the  center  of  the  greatest  distribution  of  the 
species.  Hence  it  is,  that  if  by  any  chance,  some  members  of  a  species 
become  isolated,  either  by  being  trans j)or ted  t(j  a  separate  island,  or  to 
some  section  of  the  same  island  where  they  are  isolated  by  the  surround- 
ings, and  as  pointed  out  already  under  the  habits  of  S.  nana,  compar- 
atively little  is  necessary  to  so  isolate  them,  they  are  apt  to  speedily 
assume  specific  characters.  This  is,  prehaps,  caused  by  different  envi- 
ronment, different  food,  or  possibly  wholly  by  an  inherent  tendency  to 
vary  from  the  parent  stock. 

As  shown,  especially  under  observations  in  S.  copia,  there  is  a 
great  tendency  to  assume  forms,  under  apparently  the  same  environ- 
ment, and  these  forms  generally  indicate  the  specific  characters  that 
will  be  assumed  by  isolated  individuals.  For  example,  I  find  that  a- 
mong  a  large  series  of  S.  incana  from  Key  West,  some  few  individuals 
which  show  faint  indications  of  brown  fleckings,  and  Dr.  Dall  writes  me 
that  in  the  Smithsonian  collection  are  specimens  of  undoubted  S.  inca- 
na that  are  flecked.  Noav  this  is  exactly  w  hat  1  should  expect  to  see, 
for  it  is  in  perfect  accordance  with  the  law  of  evolution  of  which  I  have 
been  speaking,  and  clearly  indicates  the  flecked  S.  fasciata  found  at 
Key  Vaccas. 

Now  through  the  operations  of  the  well  known  law  of  reversion,  (a 
law  too  much  ignored  by  naturalists  practically,  although  generally  rec- 
ognized by  them, )  individuals  among  nearly  all  species,  especially  if 
recently  evolved,  will  show  a  tendency  to  revert  toward  the  parent  stock; 
this  is  eminently  true  in  Strophia,  and  to  this  cause,  in  connection  with 
the  foreshadowing  of  species,  explained  above,  is  due  much  of  the  ap- 
parent confusion  in  many  species  which  are  closely  allied,  but  really 
distinct. 
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In  studying  Strophia,  I  have  always  endeavored  to  first  thoroughly 
understand  the  intricacies  of  the  oscillations  of  individual  variation, 
— greater  in  some  species  than  in  others — then  have  indicated  the 
more  or  less  set  forms  that  have  passed  beyond  mere  individiuil  varia- 
tion, but  which  have  not  lost  the  links  that  bind  them  to  the  jtarent 
stock;  thus  have  been  prepared  to  recognize  species,  even  if  closely  al- 
lied, wherein  there  are  no  true  connecting  links. 

In  concluding  this  digressi(jn,  which  I  have  considered  necessary 
to  make  at  this  time,  I  shall  recapitulate  somewhat  in  the  following  re- 
marks, in  order  to  emphasize  some  of  my  assertions. 

The  genus  Strophia  is  larger  and  much  more  important  than  has 
been  supposed.  On  this  side  of  the  Atlantic,  at  least,  it  has  been  much 
neglected,  and  consequently  many  collections  are  in  a  sad  state  of  confu- 
sion regarding  proper  names  being  appended  to  species.  Many  easily 
recognized  species  have  received  the  same  name,  and  the  same  species 
sometimes  bear  different  names  in  the  same  collection,  (in  one  instance 
two  lots  of  one  species  labelled  as  coming  from  one  locality,  have  received 
different  names,  both  of  which  are  in  the  same  handwriting  I  )  while  in 
many  cases  the  same  species  bears  different  names  in  different  collec- 
tions. Much  of  this  confusion  is  due  to  the  fact  that,  with  a  few  ex- 
ceptions, writers  upon  Strophia,  especially  the  older  authors,  have  not 
given  enough  attention  to  details,  hence  one  description  often  embra- 
ces more  than  one  species.  They  have  scarcely  ever  recognized  the 
importance  of  isolati(m  as  indicating  species,  and  are  thus  apt  to  assign 
too  wide  a  range  to  one  species. 

Many  students  of  today  in  endeavoring  to  identify  species  by  these 
descriptions  have  tried  to  make  too  few  names  fit  too  many  species,  and 
through  an  unfamiliarity  with  the  subject,  have  not  observed  their  error. 

Indvidual  variation  is  sometimes  comparatively  great  in  species  of 
Strophia,  yet  this  has  its  limits,  becoming  overbalanced  into  forms,  and 
these,  in  turn,  into  species.  A  tendency  to  indicate  the  species  that  has 
been  evolved  through  the  isolation  of  individuals,  by  a  greater  or  less 
prominence  of  some  particular  character,  on  one  hand,  and  reversion 
in  some  specimens  of  that  recently  evolved  species,  will  sometimes 
form  what  are  apparently  connecting  links  between  the  two  species. 
Such  apparent  links  are,  however,  always  represented  by  a  very  small 
percentage  of  specimens,  and  a  close  study  of  them,  will,  in  all  cases, 
show  to  which  species  each  belongs.  Strophia,  to  be  understood,  requires 
careful  study  and  attention,  more  so  than  most  genera  of  shells,  but 
when  once  mastered,  certain  characters  that  before  seemed  obscure,  now- 
become  perfectly  clear. 
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In  making  the  foregoing  rcmai-ks.  1  have  frankly  and  freely  stated 
the  conclusions  to  which  I  have  c^me,  after  a  long,  and  most  careful 
consideratiun  of  the  subject,  my  sole  object  being  the  advancement  of 
our  knowledge  of  the  genus  Strophia.  If  I  differ  in  opinion  from  some 
nuth'irs  whose  <lescriptions  I  have  considered  too  general,  it  is  not  be- 
cause I  do  not  appreciate  their  labors,  but  rather  because  I  take  a  differ- 
ent \iew  of  tlie  matter  from  what  they  then  took.  I  thoroughly  believe 
that  the  time  has  come  when  the  utmost  minuteness  of  detail  has  become 
necessary  in  defining  groups  in  nature,  of  whatever  grade,  but  more  es- 
pecially is  such  minuteness  of  description  needful  in  working  out  the 
details  of  specific  and  subspecific  characters. 

It  must  be  constantly  borne  in  mind  that  Ave  of  today  are  Avorking 
as  much,  if  not  more,  f  >r  the  benefit  of  the  comhig  generations  as  for 
that  of  the  present.  He  who  is  a  student  of  evolution  must  admit  con- 
stant change,  and  to  him  it  becomes  most  obvious  that  too  careful  at- 
tention cannot  Ixj  given  to  minute  differences  in  recording  the  present 
condition  of  the  species  or  subspecies  in  hand,  as  thus,  and  only  thuSj 
can  our  work  be  available  in  the  future  to  those  who  Avish  to  mark  the 
5tep3  of  change. 

I  do  not  intend  to  be  understood  that  I  Avould  for  a  moment  think 
of  recording  differonces  ni  Strophia  which  are  not  constant  and  of  suf- 
ficient specific  importance  to  Avarrent  so  doing,  and  I  am  sure  that  I 
have  not  done  so,  as  I  feel  confident  that  no  one  Avho  Avill  giA'e  the  mat- 
ter the  careful  attention  that  it  merits,  Avill  disagree  A\-ith  me. 

Strophia  dallii  may  be  knoAvn  by  the  numerous  striations — more 
than  in  any  other  described  species — the  cylindrical  form,  and  chan- 
neled tooth.  I  have  dedicated  this  species  to  the  accomplished  natu- 
ralists, Dr.  William  H.  Dall,  curator  of  mollusks  at  the  Smithsonian 
Institute,  Washington,  D.  (.!.,  as  a  slight  testimonial  of  my  apprecia- 
tion of  the  A'alue  of  his  scientific  researches. 

Among  the  charmeled  toothed  Strophias  should  be  included  the 
previously  described  S.  ianthina  and  S.  pallida. 

DISTRIBUTION  AND  HABITS. 

The  first  specimen  of  Dall's  Strophia  that  I  ever  saAv,  I  found  in 
my  Bahama  collection  of  shells,  but  unfjrtunately  labelled  so  that  it  Avas 
uncertain  Avhether  it  came  from  Inagua  or  not.  Later  I  found  a  fcAV  of 
this  species  in  the  collection  of  Mr.  James  A.  SouthAvick,  but  again  1 
Avas  unfortunate  in  not  getting  the  locality.  It  was  only  upon  receiv- 
ing a  series  of  the  Smithsonian  Strophias,  kindly  forAvarded  to  me  by 
Dr.  Dall,  that  I  found  the  species  labelled  as  coming  from  Inagua. 

(CONTINUED,  j 
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THE  ARHOW-HEADED  WAKBLEK,  OF  JAMAICA. 
DENDROICA  PHARETRA. 

The  arrow-headed  warbler,  Dendroica  pharetra.  which  is  figured 
on  Plate  IX,wa3  describeil  by  Philip  L.  Gosse,  in  184-7  in  his  "Birds  of 
Jamaica",  page  IG'-i  This  representative  of  the  large  family  of  Amer- 
ican warblers,  confined  as  it  is  in  habitat  to  the  island  of  Jamaica, 
appears  to  be  quite  rare  in  collections.  It  does  not  seem  to  be  very  com- 
mon even  on  its  native  island,  and  Mr.  Gosse  met  with  but  one  spec- 
imen, which  he  captured  on  the  to})  of  Bluefields  Peak,  on  the  !ith  of 
February.  He  observed  nothing  characteristic  in  the  habits  of  this  indi- 
vidual. My  own  experience  with  the  living  species  is  limited  to  seeing 
two  on  a  steej)  mountain  side,  near  Kingston  They  were  searching 
for  food  among  the  low  branches  of  the  surrounding  woodland,  in  the 
manner  of  their  kindred,  and  after  giving  me  a  moment's  opp  .)rtunity 
to  observe  them,  they  disappeared  in  the  intricacies  of  the  luxuriant  fo- 
liage, while  1  piirsued  my  way  \ipward;  so  we  parted,  none  of  us  worse 
off  for  the  encounter.  I  heard  no  song,  nor  did  1  ever  see  a  description 
of  it.  In  fact,  I  be'ieve  that  the  comjtlete  history  of  these  denizens  of 
one  of  the  fairest  islands  that  the  sun  ever  shown  ui)on.  remains  to  be 
written. 


THE  NICTITATING  MEMBRANE 
AM)  CRYSTALLINE  LENS  IN  THE  MOTTLED  OWL. 

In  tlie  mottled  owl  Megascops  asio.  the  nictitating  membrane,  or 
third  eyelid,  is  e.xceediugl y  well  developel.  most  a  Imirably  illustrating 

the  method  of  opening  it.     The  ac- 
con,p  ming  cuts  are  a  little  smaller 
than  life. 
A        Fi;:-.  35,  A.  shows  the  nictitating 
meudtrane  pirtly  covering  the  pu- 
q  i)il  V,  and  iris.  o.     It  is  drawn  over 
the  eye  by  a  muscle  attached  to  the 
lower  corner,  .see  Fig  3;"),  A.q,  pass- 
E  ing  down  the  side.  Fig.  '4i,  B.  q.  ov- 
er the  convexity  of  the  lower  surface, 
ib.  A,  Q.  around  the  ojttic  nerve,  e, 
()  to  terminate  in  the  flit,  triangular, 

Ym.  ;;4.  Fic  ■j~>.  contractile  body,  i1».  .V.  \.    In  pass- 
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iiig  around  the  optic  nerve,  the  muscle  is  kept  from  pressing  against  it 
iiy  one  of  the  neatest  arnn.^e'.sieiits  seen  in  avian  anatomy.  There 
are  two  flat  muscles  at  the  back  of  the  eye.  attached  outwardly,  but  with 
the  inner  ends  free  and  frmed  into  )-  <»ps.  through  which  the  ligament 
of  the  muscle  runs  as  thiMugh  pulleys,  ?eo  ib..  c  The  nictitating  mem- 
brane is  opened  by  its  own  elasticity.  Irs  function  is  to  guard  the  eye 
when  the  bird  is  dashing  through  filiage;  ii  being  translucent,  objects 
can  be  distinguished  thinsgh  it  with  ilisfinctuess  enough  to  be  avoided. 
^^'hiIe  feeding,  however,  the  eyes  are  protected  from  the  feathers  or  hair 
of  their  victims  by  closing  the  outer  lids  at  least  this  is  the  case  with 
the  mottled  owl.  and  in  fact,  with  all  of  the  other  species  of  owls  that  I 
have  kept  in  confinement. 

In  experimenting  with  the  crystalline  lens  of  the  mottled  owl,  I  ob- 
served that  upon  removing  the  back  portion  of  the  eye  carefully  and 
then  placing  a  piece  of  printed  paper  as  nearly  as  jiossible  in  the  for- 
mer position  of  the  retina,  looking  into  the  e3'e  through  the  lens,  this 
and  the  humors  remaining  in  position,  the  eye  being  thus  about  ten  in- 
ches from  my  face,  at  that  distance  the  letters  behin<l  it  were  enlarged 
about  four  diameters.  The  difference  between  the  E  in  the  lens.  Fig. 
•>o,  and  the  e  to  the  right  of  it,  shows  this  difference  almost  exactly 
Without,  perhaps,  being  absolutely  C)iiciusi'>e  evidence  that  the  e3'es 
of  owls  magnify,  this  would  indicate  that  they  did.  At  Fig  3o,  b.  is 
represented  a  small  section,  greatly  enlarged,  of  the  cili.iry  process  that 
surrounds  the  crystalline  lens. 


NOTES  ON  THE  MAROON  BUTTERFLY. 
DANAIS  BERENICE 

I'late  X;  Fig.  1,  male,  lower  side;  Fig.  2.  female,  upper  side. 

The  following  is  a  description  of  the  maroon  butterfly,  based  on 
specimens  taken  in  Orange  County,  Florida,  in  October,  and  these  I 
have  also  figured. 

DESCRIPTION. 

Male.  Above,  nearly  uniform  maroon  or  yellowish  chestnut, 
darkest  at  the  base  of  the  vrings,  and  lightest  on  the  inner  margins  of 
the  secondaries.  The  entire  wings  are  bordered  with  black,  excepting 
the  basal  half  of  the  upper  margin  of  the  primaries,  most  broadly  on 
the  outer  margins  of  the  secondaiies,  and  narrowly  en  the  inner ;  the 
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margin  on  the  primaries  is  abDut  one  half  as  wi:le  as  tli:i-  of  the  sec- 
ondaries. There  is  a  line  of  about  ten  white  dots  -.vithin  the  hlaok  bor- 
der on  the  primaries,  two  to  each  cell,  excepting  the  lower  which  has 
two  fused  together,  forming  a  larger  sp  )t.  Within  this,  on  the  lino  of 
demarkation,  between  the  brown  and  bl.ick,  is  another  line  of  larger  dots 
which  does  not  extend  into  the  lowest  cell.  In  addition  to  this,  there 
are  two  quite  small  dots  on  the  central  portion  of  the  upper  margin,  and 
in  the  central  cell  are  two  larger.  Below  these  sp  )ts,  on  -he  o^tor  bor- 
der of  the  cell,  is  a  rather  suiiused  dark  brown  spot. 

On  the  secondaries,  thei"C  are  about  fmr  white  sp  li..-;  in  tiie  black 
border  of  the  upper  margin,  and  all  along  the  outer  b  jr-ler  cf  both  wings 
are  minute  white  spots,  two  to  each  cell.  The  veiuation  ab  tve  is  not 
prominent. 

Beneath,  the  coL.irs  seen  above  on  the  pri;naries.;ire  repeated,  but 
the  white  spots  are  larger,  and  there  are  two  in  the  next  to  tlie  lowest 
cell  where  they  are  absent  ab^ve. 

The  sec  m  Uries  have  a  d  )uble  line  of  white  sp  )t3  in  the  bl  ick  b  n- ■ 
der;  the  veins  are  lined  with  black,  and  these  lines  are  narrowly  mar- 
gined with  white,  and  there  are  four  white  dot  in  the  center  of  the 
wings.  Tu  the  cell  balow  the  central,  above,  is  a  large  oval,  elevate! 
spot,  which  below  encloses  a  white  d'^t:  a  generic  character. 

E\'es.  feet,  antennae,  head,  and  th  rax.  bl.-ick,  the  two  List  dotted 
with  white  above  and  below.  Abdomen,  maroon,  lined  with  black  and 
white  below. 

FiiMALE.  Similar  to  the  male,  but  with  the  white  spotiings  sm.iiler 
and  less  numerous,  and  the  elevated  oval  spot  is  absent. 

DIMENSIONS. 

Extentof  wings,  2.75.  Size  of  primaries.  1.60x  1.0-5.  Size  of  sec- 
ondaries, 1.20x1.00.    Length  of  body  and  head,  l.OJ,     Antennse.  .63. 

OBSERVATIONS. 

This  species  may  be  at  once  distinguished  from  all  other  North 
/  merican  butterflies,  by  the  uniform  maroon  color  above,  without  prom- 
inent dark  lines  or  spots  above,  excepting  on  the  border.  Distributed 
throughout  the  extreme  Southern  States. 

HABITS. 
My  first  experience  with  the  maroon  butterfly,  was  during  a  voyage 
that  I  made  from  Boston  to  Savanab,  many  years  ago.     When  the 
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EXPLANATION  OF  FIGURE  ON  PLATE  XII. 

Sula  bassana  Linn.,  Common  Gannet,  yonng,  about  two  days  old, 
taken  on  BirJ  Ruck,  Gulf  of  St.  Lawrence,  the  first  week  in  July,  1873. 
Life  size;  drawing  made  from  a  skin. 
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Rteamcrhad  passed  Cape  Ilattcras,  and  was  headed  toAvard  land,  but 
still  some  fiftv  miles  at  sea.  clouds  of  three  or  four  species  of  butterflies, 
among  which  were  a  goodly  number  of  Danai^  berenice,  came  from  the 
land.  They  were  flying  at  a  moderate  elevation  above  the  water,  and 
nmny  struck  the  sails,  falling  upon  deck.  There  was  a  gentle  wester- 
ly wind  blowing.  This  was  during  the  first  week  in  November,  and 
there  must  have  been  an  unusually  late  brood  for  so  far  north. 

1  ha\e  f jund  the  maroon  butterflies  very  common,  and  fresh,  two 
seasons  at  Rosewood,  Florida,  the  first  week  in  November,  but  they 
were  not  at  all  common  in  central  Florida,  another  year,  during  this 
time,  and  all  had  disappeared  from  this  section  by  the  twentieth  of  this 
month,  On  Key  West  they  were  very  abundant  during  the  second  and 
third  weeks  in  November,  but  upon  the  appearance  of  a  cold  storm,  all 
suddenly  disappeared. 

It  is  rather  singular,  taking  into  consideration  the  migratory  hab- 
its of  this  species,  that  it  does  not  occur  on  the  Bahamas  and  other  of 
the  West  Indies.  I  have  searched  for  it  in  vain  and  neither  it,  nor  any 
representative  of  it,  is  found.  3"et  the  milk-weed  butterfly,  D.  archippus, 
is  common. 

The  maroon  butterfly  is  a  rather  sluggish  species,  moving  quite 
sbwly,  keeping  low  down  near  the  ground.  In  very  bright,  warm  weath- 
er it  is  more  active,  flitting  from  flower  to  flower  with  comparative 
rapidity.  It  is  a  persistent  feeder,  resembling  in  this  particular  its 
closely  allied  relative,  the  milk-weed  butterfly,  and  when  engaged  in  sip- 
ping the  sweets  from  flowers  it  is  so  utterly  oblivious  to  all  else  that  it 
may  be  easily  captured. 

These  butterflies  are  very  tenacious  of  life,  yet  rather  singularly 
appear  to  weaken  at  once  when  the  weather  becomes  even  a  little  cold 
or  stormy.  The  coolness  of  night  affects  them,  and  they  become  inac- 
tive, even  before  sundown.  They  have  a  habit,  in  common  with  some 
other  species,  of  gathering  in  numbers  to  roost  at  night.  On  the  island 
of  Key  West,  they  and  other  butterflies,  selected  bushes  along  the  shore 
as  resting  places.  Towards  night  the  butterflies  began  to  congregate, 
coming  in  from  all  quarters,  and  alighting  beneath  the  leaves,  would 
hang  wings  doA\n,  numbers  often  close  together,  so  that  scores  frequent- 
ly occupied  the  space  of  a  few  square  inches.  The  silver  wing,  Agrau- 
lis  vanilloe.  a  Pieris.  and  some  other  species  accompanied  them ;  these 
were  easily  disturbed,  even  after  sunset,  but  at  that  time  the  maroon 
butterflies  could  be  taken  off"  in  the  fingers,  apparently  perfectly  help- 
less. As  remarked,  when  at  rest  at  night  the  wings  are  folded,  and 
they  are  also  closed  when  the  insect  is  feeding,  thus  rendering  it  in  a 
great  measure,  inconspicuous. 
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NOTES  ON  THE  YOUNG 
OF  CERTAIN  SPECIES  OF  BIRDS. 

The  following  notes  are  based  upon  my  observations  on  the  young 
of  certain  species  of  birds,  with  especial  reference  to  those  of  some  of 
the  water  birds,  while  among  these  the  totopahnates  have  been  espec- 
ially studied.  Nothing  like  completeness  of  anatomical  structure  has 
been  attempted,  nor  is  the  history  of  any  one  species  finished.  As  will 
be  seen,  the  notes  made  are  merely  comparative,  but  such  as  they  are, 
I  tinist  that  they  will  prove  useful  in  elucidating  a  subject  that  has  been 
too  much  neglected. 

TACHYPETES  AQUILA. 
Man-of-war  Bird. 

Plate  XIV,  young,  about  two  days  old,  taken  on  Little  Cayman. 
April  20,  IS3S.     Life  size;  drawing  made  from  a  recent  specimen. 

It  was  with  great  interest  that  1  looked  for  the  young  of  this  mag- 
nificent bird,  and  upm  my  visit  to  Little  Cayman,  this  desire  was  grat- 
ified, so  far  as  finding  all  stages  of  growth,  from  the  specimen  that  I 
have  figured  up  to  fleigelings  in  which  the  wing  and  tail  feathers  had 
bagun  to  grow. 

In  the  extreme  young  the  disprop  jrtionate  size  of  the  various  organs 
in  comparison  with  those  of  the  adult,  are  most  striking,  in  fiict  noth- 
ing is  similar,  and  Avere  it  not  for  the  webbing  connecting  the  posterior 
with  the  anterior  toes,  it  would  be  difficult  to  conjecture  that  it  was  a 
member  of  this  order. 

The  eyes  are  e.xtremely  large,  occupying  nearly  or  -quite  one  half  of 
the  skull,  but  at  the  same  time  the  orifice  is  small  and  closed  at  this 
age.  The  beak  is  short,  being  only  about  as  long  as  the  skull,  not  very 
much  longer,  as  in  the  adult,  aud  there  is  only  an  indication  of  the  pow- 
erful hook  at  the  extremity,  seen  in  the  adult.  ( For  comparison  with 
life  size  head  of  adult,  see  Plate  XV. )  But  one  of  the  m  )st  interesting 
features,  is  the  large  size  of  the  gular  sac,  proportionately  as  well  tlevel- 
oped  as  in  the  pelicans,  an  1  thus  indicating  the  well  pouched  beak  of 
its  remote  ancestors:  in  this  connection,  see  article  on  the  Probable  Evo- 
lution of  the  Totopahnates.  where  the  adult  is  given  as  having  a  rather 
minimum  development  of  the  gular  sac  among  membiirs  of  the  order. 

The  limbs  are  remarkable :  in  the  Avings,  the  humerus  and  fire- 
arm are  abjut  equal  in  length,  instead  of  the  latter  named  greatly  ex- 
ceeding the  former,  thus  the  wings  are  proportionately  very  small.     On 
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the  other  hand,  the  legs  are  extremely  large,  especially  when  compared 
with  the  wings.  The  forearm  and  tibia  are  about  equal  in  length,  in- 
stead of  the  latter  named  being  about  five  times  as  long  as  the  former, 
as  in  the  adult,  while  the  feet  are  about  one  half  as  large  as  they  will 
ever  be.  Thus  the  leg  and  wing  are  now  equal.  The  body  is  propor- 
tionately much  larger  than  in  the  adult.  In  short,  now,  the  bird  is  con- 
structed in  every  way  for  clinging  to  the  sticks  of  its  nest,  or  to  the 
branches  of  trees,  which  a  little  later  in  life,  it  can  do  most  tenaciously. 
Who,  to  look  at  this  hcl])less,  poorly  proportioned  chick  would  imagine 
it  to  be  the  young  of  such  superb  parents?  Who  would  for  a  moment 
conjecture  that  those  weak,  short  wings,  the  muscles  of  which  are  now 
so  slight  that  the  bird  can  scarcely  fold  them,  will  develop  into  the 
most  powerful  pinions  possessed  by  any  species  of  bird,  and  bear  their 
owners  over  the  trackless  ocean  n  abs  olutely  untiring  flight. 

Upon    comparing   the 
yotmg    of  the    man-of-war 
with  that  of  another  short- 
legged  bird,  but  of  a  very 
difiorcnt  order;  v'vr.  the  belt- 
ed kingfisher,  a  bird  wliich 
is  not  obliged  to  cling  to  its 
nest  or  to  branches   when 
very  young,  we  find  that  al- 
though the  foot  and  leg  of 
the  kingfisher  is  proportion- 
ately larger  than  in  the  a-  Fig.  36, 
dult.  it  is  not  as  greatly  disproportionate  as  in  the  young  man-of-war,  and 
also  has  a  swollen  functi  jnless  appearance.    ( See  Fig.  oG,  where  is  giv- 
en a  cut  of  a  nearly  hatched  young  of  the  belted  kingfisher,  Ceryle  al- 
cyon.  twice  life  size.) 

At  first  the  young  of  the  man-of  war  is  practically  naked,  but  when 
some  ten  days  old  the  entire  bird  is  covered  with  a  thick,  white  down, 
and  simultaneously  the  dark  brown  scapular  and  interscapular  feathers 
appear.  These  form  a  striking  contrast  with  the  pure  white  down,  and 
the  birds  as  they  sit  upright  on  their  tarsi  look  as  if  they  were  clad  in 
cloaks. 

When  four  weeks  old  the  dark  wing  quills  and  tail  feathers  begin 
to  bud,  but  do  not  attain  any  considerable  length  until  the  birds  are  two 
months  old. 

When  a  month  old  the  feet  have  attained  very  nearly  the  size  of 
those  of  the  adult,  but  the  toe  nails  are  not  as  long,  and  that  of  the 
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middle  toe  is  not  yet  notched  on  the  inside,  (  see  Fig.  -u,  where  I  have 
given  a  life  size  figure  of  the  foot  of  the  adult. )  The  proportion  cf  ihe 
wings  has  greatly  changed.  The  forearm  is  considerably  elongated, 
being  now  twice  as  long  as  the  tibia,  but  again,  the  hand  (carpus,  meta- 
carpus, and  phalanges )  has  not  kept  equal  pace  with  it,  and  in  place  of 
being  nearly  as  long  as  the  forearm,  as  in  the  young,  it  is  only  about 
one  half  as  long.  In  the  adult,  the  hand  is  about  three  fourths  as  long 
as  the  forearm  Thus  in  the  young,  the  proportions  of  the  forearm  and 
hand  are  more  nearly  like  those  of  the  adult  than  in  the  intermediate 
stages. 

The  extreme  young  Tachypetes  are  not  as  helpless  as  those  of  the 
gannets,  but  later  when  nearly  fully  grown,  though  not  fully  fledged, 
they  do  not  even  leave  their  nests,  while  at  this  age  the  young  gannets 
are  wandering  all  over  the  trees  on  which  their  homes  are  situated. 

The  young  man-of-wars  are  not  as  fearless  as  are  the  garmets,  but 
one  that  I  carried  to  my  house,  readily  became  tame  and  exhibited  con- 
siderable intelligence.  It  was  a  much  more  voracious  feeder  than  the 
gannets,  and  much  more  noisy.  At  such  times  its  notes  resembled  those 
of  young  herons,  but  when  frightened  the  young  man  of- wars  emit  a  cu- 
rious stuttering  cry,  which  strongly  appeals  to  one's  sympathy  for  it 
reminds  one  most  strikingly  of  the  eiforts  of  an  uneducated  dumb  child 
to  articulate.  I  have  said  elsewhere  that  the  young  of  Cory's  gannet 
has  a  tremulous  motion  of  the  head,  at  times,  similar  to  that  exhibited 
by  the  pelicans  and  anhingas,  yet  I  saw  nothing  of  the  kind  in  my  man- 
of-war,  and  I  kept  it  nearly  two  months.  On  the  other  hand,  while  the 
gannets  were  quite  inclined  to  hold  their  beaks  well  up.  the  man  of - 
wars  held  theirs  down  against  their  breasts,  after  the  manner  of  the 
pelicans. 

Although  not  absolutely  assured  of  the  fact.  1  have  reasons  for  be- 
lieving that  the  adult  man-of-wars  feed  their  newly  hatched  young  by 
regurgitating  a  similar  glairy  fluid  that  the  gannets  use,  and  they  care 
for  their  offspring  most  tenderly,  yet  do  not  cover  them  so  persistently 
as  do  the  gannets. 

SULA  CORYI. 

Cory's  Gannkt. 

Plate  XI,  young,  about  two  days  old,  taken  on  Little  Cayman.  April 
24,  1888.     Life  size;  drawing  made  from  a  recent  specimen. 

Although  the  proportions  of  the  limbs  of  the  extreme  young  of 
Cory's  gannet  are  not  strikingly  different  from  those  of  the  man  of-war, 
yet  they  are  not,  on  account  of  greater  symmetry  of  parts  in  the  adult, 
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as  disproportionate  when  compared  with  those  of  the  parent.  The 
forearm  is  longer  than  the  tibia,  and  the  hand  about  two-thirds  as  long 
as  the  forearm.  The  bill,  although  a  little  stouter  proportionately  than 
that  of  the  adult,  is  of  the  same  relative  length  when  compared  with 
the  head.  In  short,  all  the  proportions  are  not  greatly  different  from 
those  of  the  adults,  or,  at  least,  not  any  more  so  than  is  usual  with  the 
3'oung  of  most  species  of  birds. 

I  have  already  given  the  various  stages  through  which  this  species 
passes  in  assuming  the  adult  dress  and  size  under  description  of  Cory's 
gannet,  page  -iU. 

Tn  comparing  the  young  of  Cory's  gannet  with  that  of  the  man-of- 
war  we  note  first,  the  absence  of  disproportion  in  the  organs ;  second, 
the  comparatively  small  size ;  third,  the  form  of  the  body.  The  gannet 
has  a  body  more  like  those  of  young  birds  in  general, — compare  with 
that  of  the  kingfisher.  Fig.  06 — while  the  great  prominence  of  the  mus- 
cles of  the  breast  of  the  man-of-war,  sonoticable  in  adult,  is  manifest  at 
the  early  age  figured,  in  fact,  as  shown,  disproportionately  manifest. 

In  the  matter  of  clothing,  the  gannet  is  in  advance  of  the  man-of- 
war,  so  far  as  a  covering  of  down  is  concerned,  it  having  some  when 
hatched,  and  is  fully  covered  in  about  five  days.  The  man-of-Avar  re- 
mains comparatively  naked  much  longer,  but  acquires  some  feathers 
long  before  the  gannet  shows  a  trace  of  them.  The  first  feathers  to  ap- 
pear on  the  gannet  are  those  of  the  wing  and  tail,  and  these  have  at- 
tained a  considerable  length  before  any  feathers  on  the  back  are  seen. 
Then  the  scapularies  grow  out,  but  not  the  interscapularies,  which  are 
among  the  last  feathers  to  appear.  1  have  shown  elsewhere  in  this  vol- 
ume, that  the  fully  fledged  Cory's  gannet  exhibit  a  great  reluctance  to 
to  make  the  first  effort  to  fly,  but  much  to  my  regret,  I  found  no  spec- 
imens of  the }  oung  man-of-war  that  were  old  enough  to  fly  at  all ;  none  of 
them  being  fully  fledged. 

SULA  BASSANA. 

Common  Gannet. 

Plate  XII,  young,  about  two  days  old,  taken  on  Bird  Rock,  Gulf 
of  St.  Lawrence,  the  first  week  in  July,  1S73.  Life  size;  drawing  made 
from  a  skin. 

In  comparing  the  young  of  the  common  gannet  with  that  of  Cory's 
gannet,  of  the  same  age,  we  find  that  the  bill  is  of  a  different  form,  the 
wings,  although  of  a  larger  bird,  are  absolutely  smaller,  and  that  the 
feet  are  large,  compared  with  the  wings.  In  spite  of  the  fact  that 
this  species  is  an  inhabitant  of  a  cold  region,  where  the  young  of  Co- 
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ry's  ganiiet,  with  its  delicate  constitution,  cuuld  not  exist  at  all,  this  little 
common  gannet  is  practically  destitute  of  down  :  this  being  represented 
by  a  few  scattering  tufts  on  the  lower  portion  of  the  back  and  along  the 
scapularies.  I  have  shown  the  vast  difference  between  the  young,  of 
the  same  age.  of  tliese  two  species  in  vigor.  What  better  illustration 
could  we  have  of  the  care  that  nature  exercises  over  her  offsprings  than 
this?  Operating  through  her  mysterious  laws,  she  hastens  to  sui)ply 
the  debilitated  gannet  under  the  burning  sun  of  the  tropics  with  a  warm 
covering  of  down,  while  the  more  hardy  gannet  uf  the  boreal  clime  must 
endure  the  cold,  simply  because  it  can  do  so  Avithout  absolutely  perish- 
mg.  In  the  north,  a  survival  of  the  fittest  has  ])ro(luced  a  hardy,  long- 
enduring  species,  by  simply  withholding  chjthing  at  a  critical  period  of 
the  bird's  life:  thus  allowing  the  weaklings  to  perish  that  the  species 
may  survive.  In  the  south,  an  opposite  law  has  attained  a  similar  re- 
sult ;  species  have  been  evolved  and  perpetuated  by  the  weakening  of  uff- 
sprnigs,  and  consetpiently  of  adults.  This  physical  weakness  has,  in  a 
great  measure,  incapacitated  them  for  long  flights,  thus  when  by  any 
chance  one.  or  more,  pairs  become  blown  to  an  island,  moderately  re- 
mote from  their  original  home,  their  lack  of  strength  will  then  govern 
their  inclination,  and  they  will  remain  where  they  chanced  to  alight,  the 
nucleus  of  a  new  colony.  Thus  no  one  localitv  is  over  crowded,  and  all 
can  obtain  a  supply  of  food. 

The  form  of  the  body  in  the  plate  of  the  young  of  the  common  gan- 
net, although  approximately  correct,  cannot  l)e  implicitly  relied  upon, 
as  the  drawing  was  ma<le  from  a  dried  skin  a  luimbor  of  years  ago. 

rUFFINUS  AUDUBONI. 

Audubon's  Shearwater. 

Fig.  3()'%  young,  one  day  old,  taken  on  Green  Key.  Bahamas.  April 
5,  18H4.     Life  size;  drawing  made  from  skin. 

With  the  totopalmates,  the  young  ai«e  probably  all  hatched  naked, 
or  nearly  so,  but  with  the  group,  of  whicli  the  present  species  is  a  rep- 
resentative, the  fulmars,  shearwaters,  petrels,  etc,  as  far  as  known,  the 
reverse  is  the  case,  and  they  are  all  exceedingly  well  clothed  with  down 
upon  leaving  the  egg. 

The  young  Audubon's  shearwater  of  which  I  have  given  a  draw- 
ing was  the  outcome  of  an  egg  that  I  collected  on  Green  Key,  and 
which  hatched  the  next  day.  in  ordinary  temperature,  of  the  air,  that 
at  night  fell  as  low  as  70  degrees.  The  young  bird  lived  only  twenty- 
four  hours. 
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The  jiroportions  of  tlio  various  organs  in  the  young  of  this  shearwa- 
ter are  ahnost  exactly  sin)ilar  to  those  of  the  parents,  and  so  continue 
until  the  birds  are  fully  gr^wn.  thus  differing  from  many  water  birds, 
efiiecially  from  the  gulls  and  terns,  as  shown  in  the  following  article  on 
the  least  tern 
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Fkj.  •!()''.     Young  of  Audiibon's  Shearwater,  one  day  old. 

The  young  of  this  shearwater,  even  after  they  have  attained  con- 
siderable size  are  strangly  susceptible  to  heat,  and  an  exposure  of  only 
a  few  minutes  to  the  vertical  rays  of  the  sun  is  certain  death  to  them; 
on  the  other  hand,  they  will  endure  considerable  cold,  even  when  very 
young,  without  injury.  Here  again  we  see  the  tendency  exhibited  to 
produce  a  hardy  race,  where  hartlihood  has  become  a  necessity  of  life. 
The  young  early  become  inured  to  even  a  colder  degree  of  temperature 
than  that  of  the  atmosphere,  for  they  are,  when  only  two  or  three  days 
Olii.  left  by  their  parents  to  shift  for  themselves  in  damp,  drafty  burrows, 
their  food  only  being  supplied,  and  that  at  long  intervals.  Their  great 
susceptibility  to  heat  prevents  degeneration,  and  thus  the  requisite  vig- 
or of  the  species,  to  meet  the  exigencies  of  its  wandering  life,  is  main- 
tained. 

The  young  Audubon's  shearwaters  are  as  large  as  the  adults  be- 
fore they  begin  to  acquire  feathers,  and  the  first  to  make  their  appear- 
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ence  are  those  of  the  wings  and  tail.  I  have  never  had  an  opportunity 
of  tracing  them  to  the  completed  plumage,  thus  can  say  nothing  about 
the  manner  in  which  the  other  feathers  appear. 

The  young  birds  that  I  have  taken  living  have  readily  become  tame, 
but  1  have  never  succeeded  in  keeping  any  one  individual  over  two  weeks, 
it  being  evident  that  I  was  unable  to  supply  them  with  proper  food, 
they  died.  The  notes  of  the  immature  shearwaters,  resemble  those  (i 
young  turkeys. 

STERNA  ANTILLARUM. 
JjEast  Tern. 

Fig.  36"'\  n,  life  size  head  of  young,  one  day  old,  taken  at  Ipswich. 
Mass.,  July,  6.  ISfif^.  Y.  greatly  enlarged  bill  of  young:  A.  life  size 
bill  of  adult. 


Vui.  :{(r-. 


The  great  gull  family,  of  which  the  least  tern  is  the  smallest  mem- 
ber, is  another  group  in  which  the  young  are,  as  far  as  known,  hatched 
covered  with  down. 

The  proportions  of  the  various  parts  of  the  least  tern  are  quite  dif- 
ferent from  those  of  the  adult.  The  bill  is  proportionately  very  much 
shorter  and  stouter,  and  of  quite  a  diflFerent  form,  as  seen  in  the  cut  In 
the  specimen  figured,  the  egg  tooth,  t,  t.  is  quite  a  prominent  feature. 

The  wings  are  proportionately  short,  but  the  legs  are  very  large, 
and  before  the  birds  have  attained  one  third  of  their  growth  they  have 
become  as  large  as  they  will  ever  be.  This  is  a  provision  to  enable  the 
young  terns  to  make  their  way  over  the  ground  with  ease,  and  thus  not 
only  avoid  being  buried  under  the  shifting  sands,  during  high  winds, 
but  also  escape  whenever  a  high  tide  unexpectedly  covers  the  breeding 
ground.  Thus  the  first  few  weeks  of  the  lives  of  the  young  terns  are 
passed  in  a  similar  manner  to  those  of  sandpipers,  and  they  can  run  as 
nimblv  as  can  these  active  birds. 
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The  first  feathers  to  make  their  appearance  on  the  young  terns  are 
the  wing  quills,  followed  by  those  of  the  tail,  but  before  these  last  men- 
tioned are  half  grown,  the  birds  have  acquired  sufficient  strength  of  wing 
to  fly  some,  and  bef  ire  the  body  and  head  are  entirely  out  of  the  down, 
they  can  take  quite  extended  flights. 

Thus  the  young  gannets  which  are  m  comparative  safety  in  trees, 
are  fully  fledged  before  it  enters  their  heads  to  attempt  to  use  their 
wings,  while  the  joung  terns  which  are  in  danger  from  many  enemies 
while  they  remain  on  the  ground,  as  soon  as  they  feel  the  weight  of  the 
growing  quills,  stretch  their  wings  and  endeavor  to  rise  into  the  air. 

(continued.) 
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Second  Supplement  to  the  List  of  Coleoptera  of  America, 
North  of  Mexico,  by  Samuel  Henshaw.  Brooklyn  Entomological 
Society;  July,  1889. 

In  this  Second  Supplement  to  his  valuable  List  of  North  Ameri- 
can Coleoptera,  Mr.  Henshaw  has  given  a  list  of  the  species  which  have 
been  described  since  the  appearance  of  the  First  Supplement  in  1877. 
The  Bibliographical  references  are  continued. 


On  A.vgelopsis  and  its  Relationship  to  certain  Siphonophora 
TAKEN  BY  THE  "CfiALLENGER",  BY  J.  Walter  Fewkes.  Authors  ex- 
tra, from  the  Annals  and  Magazine  of  Natural  History  for  August, 
1889. 

Dr.  Fewkes  here  gives  a  more  detailed  description  of  this  singular 
genus  of  medusDe  described  by  him  in  1334:.  In  speaking  of  its  pecu- 
liarites,  he  says  ;  "  This  genus  is  remarkable  for  its  large  float  and  the 
reduction  in  size  and  increase  in  thickness  of  the  walls  of  the  polyp- 
stem,  which  has  the  form  of  a  semicartilaginous  expansion  with  a  cav- 
ity, and  with  its  external  walls  covered  with  the  polypites,  sexual  bells, 
and  possible  tentacles.    It  is  also  remarkable  in  possessing  bud-like 
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structures  on  the  lower  part  of  the  float,  near  its  junction  with  the  base." 
Angckpsis  is  carefully  compared  Avitli  other  allied  genera,  and  the  dif- 
ferences in  structure  noted.     The  paper  is  illustrated  bv  a  plate. 


North  American  Fauna.  Under  the  accompanying  title,  I  he 
United  States  Department  of  Agriculture,  Division  of  Omitliology  and 
Mammalogy  purposes  publishing  a  scries  of  papers  appertaining  to 
the  animals  of  our  country. 

No.  I  of  this  scries,  issued  October  25, 1833,  is  occupied  by  a  paper 
on  the  Revision  of  the  North  Araeriean  Pocket  Mice,  by  C.  Hart  ^ler- 
riam. 

Dr.  Mcrriam  has  given  genus  Pcrognathus  a  very  thorough  and 
timely  revisit  n,  uith  most  unexpected  results,  fur  tAvelve  species  have 
been  described  as  new  and  three  subspecies,  while  the  nomenclature 
of  the  old  species  Las  been  charged  somewhat.  A  key  to  the  known 
forms,  and  fuur  clearly  drawn  plates,  illustrating  specific  and  generic 
characters  accompany  the  paper. 

No.  2  of  this  series,  published  Octv)ber  30,  1831,  contains  papers, 
all  by  Dr.  Merriam,  in  which  fourteen  new  species  of  Nortli  American 
M.unmals,  and  one  new  genus  are  described. 

The  following  is  a  brief  notice  of  the  species,  subspecies,  and  genus 
described  in  this  series  of  valuable  papers,  all  of  which  bear  n  arks  of 
great  care  in  their  preparati.ru.  Two  new  species  and  one  subspecies 
of  grasshopper  mouse,  Onychumys,  with  a  synopsis  of  this  genus ;  a 
new  marmot,  Arctomys:  a  new  pika.  Lagomys  :  two  new  spermophile, 
Spermophilus  ;  two  new  ground  squirrels.  Tamias ;  two  new  frea-tailed, 
bats,  Nyctinomus  ;  a  new  genus  of  mice,  Phenacomys,  allied  to  Arvico- 
la ;  this  ncAV  genus  being  introduced  by  four  new  species.  The  papers 
are  accompanied  by  eight  plates,  six  of  which  illustrate  mast  clearly 
the  characters  which  the  author  wishes  to  portray ;  less  satisfactory, 
however,  are  the  two  plates  made  from  photographs,  as  much  detail  is 
lost  in  shadows  that  will  come  where  they  are  not  wanted,  in  this  class 
of  illustrations. 

The  Department  of  Agriculture  also  issues  circular  by  Dr.  Mcrri- 
am, containing  brief  directions  for  the  mcasurememts  of  small  mammals 
and  the  preparation  of  museum  skins,  which  will  prove  exceedingly  ser- 
viceable to  collectors. 
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Pkof.  Henry  A.  Ward  is  writing  a  series  of  exceedingly  inter- 
esting articles  for  the  Rochester.  N.  Y.,  Democrat  and  Chronicle,  on 
bis  travels  and  sojourns  among  the  Patagonians,  Fuegians,  and  other 
citizens  of  the  extreme  austral  tip  of  the  great  Continent  of  South 
America.  Pi-of  Ward's  description  of  the  scene?  through  which  he  has 
been  passing,  are  extremely  graphic,  and  one  reads  his  stories  of  these 
strange,  scarcely  human,  people  with  intense  interest. 


Mr.  J.  I.  DAViPiiON  has  issued  a  List  of  the  Birds  of  Niagara  Co. 
N.  Y..  with  annotations.  Reprinted  from  Forest  and  Stream,  Septem- 
ber 18SU.  This  is  a  list  of  one  hundred  and  n'nety  species,  Avith  many 
interesting  notes,  especially  those  on  the  bluck-billed  cuckoo,  one  of  which 
is  described  as  dejwsiting  its  eggs  in  a  robin's  nest  in  which  a  Carolina 
dove  had  also  laid  her  two  eggs. 


NOTES    AND    CRITICISMS. 


It  is  with  the  deepest  regret  that  I  announce  the  death  of  my  faith- 
ful dog  Spot.  To  those  who  did  not  know  her,  1  will  say  that  Spot  was 
a  handsome,  black,  white,  and  tan  setter  of  mixed  Laverack  and  Gordon 
blood.  She  was  remarkably  intelligent,  even  for  a  dog  of  this  class. 
She  had  been  twice  to  Florida  with  me  and  (mce  to  the  Bahamas,  and 
I  have  many  times  had  occasion  to  record  various  acts  of  hers,in  which 
her  ready  co.nprehension  of  what  was  required  of  her,  has  materially 
aided  me  in  sccurhig  the  objects  for  Avhich  T  was  hi  search.  Her  uni- 
A-ersal  g  >od  nature  and  keen  appreciati  jn  of  sport,  had  wun  for  her  many 
friends,  from  the  Creole  sailors  on  my  vessels  in  the  Bahamas  to  the 
scientists  Avho  came  to  see  her  master.  By  her  death,  Science  loses  a 
valuable  assistant,  and  her  master  a  faithful  friend. 


The  unusually  mild  autumn  appeared  to  have  considerable  influence 
upon  the  birds;  late  in  October  I  heard  the  daily  song  of  a  song  spar- 
row, the  notes  being  given  as  distinctly  and  clearly  as  in  spring.  ]\Iany 
more  migrating  species  of  birds  uttered  songs  that  1  have  never  observed 
before,  more  especially  the  warblers. 
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Mr.  Wm.  H.  Fishei",  of  Baltimore.  Maryland,  writes  me  that  he 
found  the  nest  and  four  eggs  of  a  song  sparrow  on  August  13,  an  un- 
precedented! j  late  date,  especiall}'  for  so  far  south. 

Mr.  Fisher  also  sent  me  the  wings  and  tail  of  Baird's  sandpiper, 
shot  in  Baltimore  on  September  seventh. 


Beyond  all  doubt,  that  mysterious  disease,  hydrophobia,  is  greatly 
to  be  dreaded  and  too  much  caution  cannot  be  used  to  guard  against  it. 
We  can  therefore  scarcely  condemn  the  zeal  of  policemen  and  others  in 
authority,  in  destroying  dogs  that  are  apparently  affected  with  the  dread 
disease,  or  others  that  have  been  bitten  by  dogs  that  were  supposed  to 
be  mad.  On  the  other  hand,  those  who  own  valuable  dogs  will  often 
object  to  having  them  killed  upon  what  may  be,  after  all,  mere  suppo- 
sition. For  herein  lies  the  evil  of  the  present  system  for  gua^-ding 
against  hydrophobia,  no  one  who  is  perfectly  competent  to  judge  wheth- 
er the  dog  suspected  has  the  disease  or  not.  is  present  in  the  majority 
of  cases,  to  decide  the  matter  beyond  dispute.  There  certainly  should 
be  some  such  person,  one  thoroughly  posted  upon  the  subjec:,  appointed 
by  city  and  town  governments  to  act  upon  matters  pertaining  to  mad- 
ness in  dogs,  examining,  if  necessary,  the  bodies  of  suspected  dogs  tliut 
have  been  killed.  Thus  will  not  only  the  lives  of  valuable  dogs  be  often 
saved,  but  much  needless  anxiety  be  spared  to  over  nervous  people;  and 
above  all,  reliable  data  be  obtained  of  the  number  of  instances  of  the 
occurrence  of  hydrophobia  in  our  midst. 
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NOTES  ON  THK  ANATOMh  Al.  STRrOTl'RE 
OF  THREE  SPECIES  OK  (JANNETS. 

(COXTINIED  FROM  VW.V.  \'S-k) 

The  folhnvinj];  uutes  are  from  a  recerir  «li>-Hoti(ju  of  a  spce-inicn  'jf 
the  Common  Gamiet.  Sula  hassana. 

Tlie  oesophagus  is  dilated  to  a  gvcat  dogi^e:  it  is  I!). 00  long:  there 
are  prominent  folds  of  the  mucous  memhrane.  running  longitudinally 
the  entire  length  of  the  hiterior,  and  these  merge  intn  tlie  wide  pi-i'veu- 
h'ieulu?.,  without  any  constriction. 

The  proventricus.  Fig.  o7,  a,  is  wide,  measuring  l..j()  in  diameter, 
and  is  ahitut  4.00  long.  Avith  the  glands  of  the  seci-eting  surfaee  arrang<'d 
in  a  peculiar  manner,  these  heing  divided  int'i  two  sections,  both  i-ather 
triangular  in  form,  the  upper  large,  o.oO  by  I'.OO,  and  the  lower,  small- 
.  and  ]>roportionately  narrower,  about  o.lKJ  l)y  1.00.  See  Fig.  •">!•.  a- 
ing  a  diagram  of  the  upper,  and  c,  of  the  Idwer.  cluster  of  glands,  about 
one  fourth  the  size  of  life.  The  glands  are  simple  and  cylindrical  in 
firm,  ib.  d,  where  is  given  a  life  size  cut  of  a  cluster. 

The  stomach,  Fig.  88  a,  is  continued  frem  proventriculus  without 
any  construction,  but  it  becomes  narrower,  a  little  back  of  the  junction. 
It  is  a  mere  sac,  2.00  long  bv  l.(X)  wide:  the  walls  are  thin,  ami  it  is 

[1^,1] 
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lined  with  ix  soft,  mucous  membraiici.  inucli  wrinkleil.  Near  the  pylorie 
Hpening,  these  wrinkles  become  enlarged  into  folds,  two  of  which  over- 
lie the  orifice,  see  Fig.  06.  a.  being  the  opening,  and  b.  Ii,  the  folds  Avhicli 
overlie  it.  The  intestine  is  provided  with  a  sphincter  muscle,  just  within 
Hie  ciitrniict'.  by  whicli  tlio  rn-iftcc  iiiny  be  completely  cl'isel. 


a 
Fig.  on. 

The  intestine  emerges  from  the  stomach,  about  one  half  the  length. 
Fig.  -jT,  thus  the  terminal  portion  becomes  a  cul-de-sac.  ib.  b.  The  intes- 
tine i)ushes  outward  for  about  1.00,  then  turns  upward  foi-  1.75,  then 
(lownwai'd  for  4.7."t  then  once  moi-e  upward  to  form  the  fold  of  the  duo- 
<lenum. 

Tlie  iiaiicreas  ib.  d,  is  l.".")  in  length,  long  enough  to  reach  the 
entire  lengtli  of  the  fold,  liut  as  it  begins  about  2.U0  from  its  termina- 
tion, it  e.xtends  some  distance  along  the  intestine. 

The  intestines  are  G4X0  long,  and  are  not  large  in  diameter,  measur- 
ing only  about  .oO.  The  cceca,  Fig.  87,  c,  are  A-ery  small,  but  the  blin<l 
ends  are  detached  from  the  intestine  and  are  pointed.  One  is  larger 
than  the  other. 

Tlie  spleen  is  a  i»yramidical-shaped  Itody,  lying  betAveen  the  intestine 
and  the  anterior  portion  of  the  ]tro\entriculus. 

On  the  left  carotid  artery  "of  this  specimen  is  a  small  th_\Toid  gland 
of  a  rather  peculiar  structure,  inasmuch  as  it  appears  to  be  double, 
tliere  being  aii  inner  ehrngated  ]iortion,  pinkish  in  color,  and  an  outer, 
elliptical  body  lying  on  this,  whicli  is  Avhitish  or  yellowish.  See  Fig.  3$. 
a  IS  the  arteiy,-  b,  Hie  elongkted  gland,  a;  the  outer  elliptical.  -  •■  ■ 

This  particular  gannet  was  evkteirtly  an  aged  specimen.  It  being 
:i  female.  Avith  the  ovaries  nearly  depleted  there  Wing  about  a  hundred 
and  forty  ruptured  capsules,  among  Avhich  are  intersi)erced  a  compari- 
tively  feAV  ovules.  As  a  ruptured  capsule  indicates  most  surely  that  an 
egg  has  been  deposited,  it  is  reasonable  to  suppose  that  this  gannet  has 
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laid  sometliiiii;-  like  nnc  liundred  and  forty  eggs  and,  as  there  is  but  cihc 
i'<ur  nornuilly  laiil  in  a  season,  this  would  give  an  approximate  great  age 
ro  tlic  bird,  evon  if  we  allow  for  occasional  accident  to  an  egg,  when  a 
second  S]>ecinK'n  would  biMlepositod  that  season. 


Via. 


SUMMARY. 

We  find  in  comparing  the  organs  of  the  species  of  Ganuets  under 
our  consideration,  that  the  tongue  and  superior  larynx  of  the  Commoii 
<  jannet  differs  greatly  from  those  of  Cory's,  there  being  very  little,  or 
)io  resemblance  between  the  two  species  in  these  respects. 

The  inferior  larynx  of  the  Common  Gannet  is  also  very  unlike  that 
of  both  Cory's,  and  the  Booby  Gannets,  as  it  not  only  differs  in  form, 
but  also  possesses  tlie  thymas  appendage,  not  a  trace  of  which  is  found  in 
the  other  two.  The  tympaniforms  are  also  different.  On  the  other 
hand,  the  inferior  larynx  of  Cory's  Gannet  is  not  unlike  that  of  the  Booby 
differing  from  it  only  in  comparatively^  minute  particulars. 

Of  the  organs  described,  it  is  only  when  we  come  to  the  digestive 
apparatus,  that  we  find  a  general  resemblance  among  the  three  species. 
Even  here,  however,  the  Common  Gannet  differs  somewhat  from  the 
other  two  in  having  the  glands  of  the  proventriculus  not  arranged  in 
longitudinal  ridges,  but  in  two  triangular  tracts.  ,  We  have  seen  in  a 
former  paper  on  the  evolution  of  the  totipalmates  that  the  Common  Gan- 
net had  apparently  assumed  more  fixed  characters  than  those  of  the 
'^ther  two,  and  this  tact  is  emphasizeii  by  the.  foregping  observations. 
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NOTES  ( iN  WKST  INDIAN  REPTILES  AND  BATRACIIIAXS. 

(con  II. VI  11 1  FROM  VMiE  11;").) 

Cy<'J-l  n.\  NCBILA  (iiiAY.  i 

<'l,(il  DED  IgI'.AXA.  I 

On  the  cast  end  of  the  Island  of  Cayniau  Brae,  are  cliffs  that  rise  j 
abruptly  from  the  sea  to  the  height  of  eighty  feet,     This  elevation  forms  j 
a  table  land,  skirted  on  both  north  and  south  by  alow  coast,  but  to  tlic  | 
westward,  the  land  slope.<  gruilually,  until  at  the  extremity  of  the  isl-  ' 
audit  terminates  in  alow  beach.     On  this  elevated  ])ortion,  especially  ] 
til  the  eastAvard.  are  quite  i]ec|»  deposits  of  soil,  and  these  under  atrop-  \ 
cal  sun.  support  a  most  In.vurjunt  growth  of  vegetation.     This  mainly  ■ 
f(iii?ists  of  forest  trees  which  rise  to  a  considerable  )i  eight,  and  which 
grow  quite  to  the  edge  of  tlie  abrupt  cliflf's.     In  fact,  many  of  the  trees  j 
cling  to  crevaces  ilirectly  on  Th<-  face  of  the  cliffs.     This  is  more  ])artic-  j 
ularlythe  case  with  a  singular  species  of  tree,  known  as  the  balsam.  , 
This  ti*ee  has  light  colored,  or  nearly  white,  trunk  and  branches,  and 
lai-ge,  i-ather  thick  and  tough,  dark  green,  glossy  leaves.     Wherever  i 
these  trees  are  found,  the  cloufied  iguana  also  lives,  and,  as  1  have  else- 
where mentioned,  appears  to  feed  exclusively  upon  the  leaves. 

These  iguanas  are  very  -by.  seldom  being  seen  in  the  daytime,  cv  i- 
dcntly  being  nocturnal  ill  h;ihit,  Thismaybe  ductothe  fact,  that  they 
arc  constantly  hunted  foj-  t'lod  by  the  inhabitants,  dogs  being  trained 
for  this  purpose,  to  run  among  the  rocks,  and  chase  the  reptiles  into  tlic 
trees,  or  in  to  some  creviceot"  thccliffs,  where  the  hunter  can  reach  them.  ] 
The  deeper  caves,  in  which  the  cliffs  abound,  appear  to  furnish  them 
with  permanent  and  safV-  ;ibo<les. 

Although,  according  to  the  inhabitants,  this  iguana  is  still  quite 
common  on  Cayman  Brae,  the  stronghold  of  the  species  is  on  the  island 
of  Little  Cayman.  Here  at  the  eastern  end  of  the  key  are  also  cliffs 
but  they  arc  much  lower  than  at  Cayman  Brae,  while  the  table-land  is 
composed  of  rocks,  worn  through  aqueous  and  atmospheric  action,  into 
jagged  points,  over  which  it  is  almost  impossible  to  make  one's  .way, 
and  which  support  little  or  uu  vegetation.  The  balsam  occurs,  however, 
growing  in  a  dAvarfed  foi-m.  I  say  that  this  island  is  the  stronghold 
of  the  species,  and  in  making  this  statement,  I  am  guided,  partly,  by 
the  reports  of  my  boat-men.  but  more  particularly,  by  my  own  oliserva- 
tions  of  the  numerons  tracks  in  the  sand  of  the  beaches,  especially  on 
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the  north  side,  near  the  eastern  end.  I  actually  saw  only  a  single  speci- 
men, that  I  came  across  as  I  was  making  my  way  along  the  edge  of  the 
cliff,  directly  at  the  east  end  of  the  island.  The  iguana  was  carefully 
liicking  its  way  among  the  rough  points  of  the  rocky  surface,  moving 
from  necessity  very  slowly,  as  such  was  the  character  of  the  surface, 
that  any  degree  of  speed  was  impossible.  I  easily  shot  it,  and  upon  tak- 
ing it  to  a  small  fishing  camp,  to  which  I  was  bound,  skinned  and  dis- 
sected it.  This  specimen,  Avhich  was  only  about  three  feet  long,  proved 
a  female  with  eight  eggs  in  the  ovaducts.  These  eggs  were  still  without 
shells,  and  were  about  an  inch  in  diameter. 

A  male,  of  which  I  have  given  an  account  on  page  37  of  this  Bul- 
letin, measured  about  five  feet  in  length.  In  walking  on  a  level  surface 
this  large  li/ard  drags  its  tail  (j[uite  heavily,  leaving  a  very  conspic-uous 
furrow  in  the  sand,  thus  its  trail  quite  closely  resembles  that  of  an  alli- 
gator. I  heard  no  note  from  the  specimen  I  saAv,  nor  could  I  learn  that 
any  sound  was  produced  by  them.  It  would  appear  from  the  small 
number  of  eggs  that  I  found  hi  the  ovaducts  of  the  specimen  I  dissected, 
that  they  were  not  very  prolific.  I  did  not  observe  the  tracks  of  any 
small  individuals,  and  it  is  probable  that  the  rapid  increase  of  the  spe- 
cies is  now  checked  in  a  great  measure,  by  the  feral  cats  that  are  abun- 
<lant  there-  I  also  learned  that  a  species  of  ichneumon,  known  as  the 
mongous,  (Ilerpestes  mungos)  which  has  been  introduced  into  Jamaica, 
within  the  last  few  years,  for  the  purpose  of  exterminating  the  rats  in 
the  cane  fields,  lias  also  made  its  way  to  Little  Cayman.  If  this  be 
true,  it  is  probable  that  this  prolific,  and  rapidly  increasing,  mammal 
will  speedily  exterminate,  not  only  this  lizard,  but  also  every  living  thing 
on  the  key,  upon  which  it  can  prey.  In  Jamaica  the  mongous  has  be- 
come a  perfect  scourge,  for  it  has  increased  with  such  rapidity,  that  it 
is  almost  impossible  to  raise  any  domestic  animal  which  they  can  de- 
stroy. They  are  so  abundant  that  it  is  impossible  to  walk,  even  in  the 
suburbs  of  Kingston  or  of  Spanish  Town,  without  seeing  specimens  of 
the  mongous.  The  clouded  iguana  is  slightly  brown  in  color,  marked 
with  darker  in  clouded  patches. 

DIPLOGLOSSUS  MACULATUS  Garman. 
Spotted  Skink 

When  on  Cayman  Brae,  I  learned  of  a  kind  of  lizard,  that  was 
called  a  "wass"  and  was  said  to  live  under  the  piles  of  cocoanut  husks, 
and  was  also  said  to  be  poisonous.     It  must  be  far  from  common,  as 
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I  threw  over.  iTiecehy  piece,  several  piles  of  cocoanut  husks  without  find-  j 
iiif^  a  single  specimen,  and  it  was  only  when  I  was  about  to  give  \\\t  in  n 
(les]tair  of  ever  seeing  a  "wass",  that  T  succeeded  in  finding  one.     It  j 
moved  with  great  rapidity,  and  was  very  diflScult  to  capture.     This  spec-  I 
imen  was  pale  hrown,  spotted  and  streaked  longitudinally  and  trans-  * 
versely,  Avith  darker.     Why  tliis  pretty  little  lizard  is  considered  poison- 
ous by  the  inhabitants,  who  according  to  their  own  account  meet  with  it ; 
but  seldom,  lam  unable  to  ascertain.     When  on  Little  Cayman,  I  saw 
another  specimen,  evidently  of  the  same  species,  running  about  among 
the  rough,  weatlier-worn  ])oints  of  the  rocks,  on  the  so  called  "iron| 
shore,"  near  the  water.     Tt  was  so  exceedingly  nimble,  and  the  surround- . 
ings  presented  so  many  liidiug  places  for  it,  that  I  was  unable  to  capture' 
it. 

('Pv(.)CODILUS. 

One  s)>ecies  of  crocodile  occurs  on  Cayman  Brae,  and  two  on  Little 
*  'ayjiiau,  whei-el  saw  apoi'tio)!  of  one  specimen.  They  inhabit  swampy 
]daces  in  the  interior,  and  I  was  informed  by  the  natives,  that  they  were^ 
o1' the  same  species  as  are  found  in  Cuba.  In  fact.  J  was  told  that  they 
had  been  seen  to  land  from  floating  logs. 

ALSOPHIS  FUSCIC AUDA  Garman. 

Brow  n-taili;i  •  Snake. 

This  siiinll  snake  is  exceedingly  rare,  and  the  specimen  obtaincl 

was  taken  in  the  scrub.     I  saw  a  second  specimen  while  searching  for 

li/ards  beneath  a  pile  of  cocoanut  husks. 

I'.-ti'.   ■ 

DERMOCHELYS  CORIACEA  Merr. 
Leather-back  Turtle. 
This  large  species  of  marine  turtle,  readily  knoArn  by  the  promi- 
iiant  longitudinal  ridges  on  the  back,  is  occasionally  found  in  the  vicinity 
of  the  Cayman  Islands.  They  are  said  to  breed  on  the  small,  sandy 
keys  of  the  Rosalind  Banks,  ofl"  the  Mos(iuito  Coast  of  South  America. 
Although  the  leather-backed  turtle  breeds  in  the  Tropics,  it  has  a  "wide 
range,  specimens  having  been  taken  in  the  Mediterranean  Sea  and  off  the 
coast  of  New  England. 
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T1[.\LASS()CHKI,VS  CAOlANA  Fit/. 
TiO(;(iEi:iii:A[»  Ti  i;tli;. 

Tlieiiiiist  abumlaiit  of  the  marine  nifties  abniit  the  Caymans.  'I'hey 
are  eaiitured  by  the  natives  for  tni-td.  and  for  the  oil.  The  shell  also  sells 
fiT  a  small  sum  (('»cts)  per  lb.  The  favorite  fishing  ground  for  tin-so 
turtles  is  along  the  ])arrier  reef,  off  the  northern  side  of  Little  Cayman, 
lint  near  the  eastern  end.  Coarse  meshed  nets,  some  twenty-live  feet 
ling  by  about  ten  feet  deeji.  are  set  at  right  angles  with  the  reef,  on  the 
.surface  just  outside  the  breakers.  The  turtles  in  swimming  along  the 
reef,  in  search  of  food.  Come  in  contact  with  the  nets,  and  in  endeav- 
<iiing  to  push  through  them,  become  entangled. 

In  coasting  down  the  the  reef  with  my  boatmen,  we  came  across  a 
net,  in  which  three  huge  loggerheads  were  entangled.  Upon  our  ajt- 
proach,  they  made  frantic  efforts  to  esca])e.  frequently  emitting  air  from 
their  mouths  with  a  loud,  hissing  sound:  blowing,  my  boatmen  called  it. 

The  flesh  of  the  loggerhead  is  ratliei-  strong  tasting,  but  not  absn- 
lutely  disagreeable,  when  one  sits  down  to  it  with  a  keen  appetite.  The 
oil  is  used  for  culinary  purposes,  and  is  rather  rank,  but  when  perfectly 
fi-esh.  answers  very  well  for  frying  fish,  but  of  course  cannot  compare 
w  ith  cocoanut  oil  that  is  so  often  used  for  tliis  purpose  in  the  West  Indies. 
As  remarked,  the  shell  is  .sold  probably  fir  the  manufacture  of  gelatine. 
It  is  cutnip  in  i)ieces  convenient  for  packhig. 

The  loggerheads  deposit  their  eggs  on  these  islands  in  May.  1'he 
third  of  this  month,  as  1  was  walking  along  the  beach  on  the  south  side 
of  Little  Cayman,  I  saw  wdiere  a  large  female  had  crawled  up  in  three 
different  places,  during  the  night.  Li  neither  of  these,  however,  ha<l 
she  deposited  any  eggs,  as,  with  the  assistance  of  my  boatmen,  I  ascer- 
tained by  a  careful  examination  of  the  sand,  where  the  animal  had 
j>aused  to  dig.  In  one  place  in  her  wanderings,  for  she  crawled  about 
fifty  yards  each  time  slie  came  out  of  the  water,  she  made  what  my  man 
called  '"a  half  moon  ",  that  is,  she  described  a  half  circle  some  ten  feet 
in  long  diameter.  I  was  informed  that  this  was  not  unusual,  but  no 
reason  was  given  for  the  performance.  Turtles  are  said  to  visit  the  beach 
in  the  manner  described,  without  depositing  any  eggs.  They  arc  said 
to  be  selecting  a  suitable  location  in  which  to  lay. 

I  was  told  that  about  125  eggs  were  deposited  for  a  first  litter,  then 
hi  thirteen  or  fourteen  days,  another  lot  of  the  same  number  were  de- 
])osited  near  the  first,  and  a  third  laying  of  the  same  number  were  left 
lifter  a  similar  lapse  of  time.  Thiis  in  about  si.\  weeks,  this  turtle  depos- 
its three  hundretl  and  seventy-five  eggs. 
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The  eggs  hatch  in  twenty-eight  days,  and  ahvays  in  the  night.    The 
young  at  once  take  to  the  water  and  most  singularly  as  I  was  informed 
by  several  experienced  turtlers,  are  never  seen  in  the  -vdcinity  of  these  is-    i 
lands  until  they  ha^'e  become  nearly  fully  grrnvn. 

ERETMOCHELYS  TMBRICA'L'A  Fir/,.        .  ' 

IIawksp.ii.i,  TririLE. 

The  hawksbill  occurs  in  considerable  numbers,  and  they  are  caught  i 

in  the  same  nets  in  which  the  Kiggerheads  are  captured.  This  species  is  , 

not  as  often  taken,  however.  The  haAvksbills  breed  on  the  islands,  laying  j 

their  eggs  at  the  samet  ime  as  do  the  loggerheads.     The  young  though.  I 

are  often  captured  about  the  islands,  even  when  very  small.  | 

The  turtlers  of  the  Caymans  speak  of  what  they  call  a  hybrid  Ik-  j 

tween  the  hawksbill  and  the  loggerhead.     These  animals  have  the  head  ^ 
of  the  loggerhead,  and  the  shell  uf  the  lin  wksbill,  and  the  scales  are  good 

or  not,  according  as  the  oftspring  "  take  after  the  mother"  (always  sup-  • 
posed  to  be  the  loggerhead)  when  is  is  poor,  or  "take  after  the  fathei'" 

the  hawksbill,  Avhen  the^hell  can  be  used.  , 

CHELONTA  MIDAS  Scnw.  ■ 

Gkeex  Turtle.  j 

Rather  more  common  about  the  Caymans  than  the  last  named  spe-  ■ 
cies,  and  also  breeds  on  the  beaches,  while  the  young  are  not  infrequent-  ! 
ly  seen.  The  green  turtles  are  not  abundant  enough  here,  to  furnish  any  | 
great  supply,  most  of  the  turtles  of  the  species  that  are  taken  to  the  j 
Kingston  market  being  captured  by  the  Cayman  fishermen,  on  the  Mos- 
quito Coast  of  South  America.  Here,  they  are  taken  in  nets,  much  as  I 
I  have  described  in  the  article  on  the  loggerhead.  ; 

The  price  of  green  turtles,  in  the  Kingston  market,  varies  somewhat  \ 
with  the  supply,  but  averages  about  $o.00  per  head,  for  specimens  that  i 
weigh  one  hundred  and  twenty  pounds.  Under  this  weight,  to  eighty  \ 
pounds,  three  are  counted  as  two:  then  turtles  lighter  than  this,  bring  ; 
nine  or  ten  cents  per  pound.  i 

A  species  of  land  turtle  has  been  introduced  into  Cayman  Brae  from  ; 
Grand  Cayman,  but  T  did  not  succeed  in  procuring  any  specimens.  ■ 
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YoiNG  i^i'Mh.  Oktyx  virginianus. 


YouxG  Ruffed  Grouse,  Bonasa  umbellus. 
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IIVLA  SEPTENTRIONALIS  Tsch.,  Blgr. 
West  Indian  Tree  Frocj. 
This  Avidely  tlistribute.l  species,  wliieh  I  have  i'>nu\d  on  all  df  the 
iKihamas  -whioh  1  have  visited,  exceptinjr  Tiiauga.  is  also  common  on 
Little  Cayman,  but  never  occurs  on  Cayman  Brae.  In  fact.  I  was  told 
that  specimens  taken  there  would  not  survive.  These  little  frogs  live 
in  the  air  plants,  as  a  rule,  but  I  found  a  col'jny  established  in  the  build- 
ings of  the  Phosphate  Company  on  Little  Cayman.  During  the  daylight 
they  remained  perfectly  silent,  and  hidden  in  crevices  beneath  the  eaves, 
or  in  the  buildings,  but  as  soon  as  the  sun  had  sunk  into  the  waters  of 
the  Caribbean  they  Ijegan  a  concert  that  lasted  till  sunrise  the  next 
murning.  The  cries  emitted  by  them  are  loud,  consisting  of  two  or 
three  notes,  and  no  two  individuals  sing  alike ;  thus,  the  musical  ef- 
forts of  a  half  dozen  or  more,  when  heard  atone  time,  produce  a  medley 
that  is  far  from  harmonious. 


^^OTES  ON  THE  YOUNG 
OF  CERTAIN  SPECIES  OF  BIRDS. 

(Continued  from  page  147.) 

BONASA  UMBELLUS. 

Ruffed  Grouse. 

We  have  seen  that  there  is  a  great  variation  in  the  young  of  birds, 
in  regard  to  activity  at  time  of  birth;  for  example,  young  gannets,  which 
are  placed  in  comparative  safety  during  the  earlier  portion  of  their  lives, 
are  very  helpless  for  some  time,  while  on  the  other  hand,  j'oung  terns 
and  gulls  which  are,  as  a  rule,  hatched  on  the  ground,  where  they  are 
liable  to  accident,  or  are  in  danger  from  enemies,  are  able  to  run  almost 
from  the  time  of  leaving  the  egg,  and  fly  long  before  they  have  acquired 
all  of  their  feathers. 

Although  among  land  birds,  the  majority  are  comparatively  help- 
less at  time  of  birth,  we  find  exceptions  to  the  rule  among  the  grouse. 
Probably  there  is  no  North  American  bird  that  is  brought  into  the  world 
so  well  developed  as  the  Ruffed  Grouse.  They  are  scarcely  out  of  the 
egg,  before  they  can  run  nimbly,  and  their  intellectual  powers  are  also 
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([uite  well  adv^anced,  even  at  this  early  age,  for  upon  being  surprised  by 
an  intruder,  who  might  prove  an  enemy,  they  almost  instantly  hide,  con- 
cealing themselves  so  effectually  as  to  almost  defy  detection. 

Within  five  or  six  days  after  birth,  when  all  other  parts  of  the  body 
are  covered  with  down,  the  wings  have  acquired  a  full  set  of  feathers 
and  the  young  grouse  is  capable  of  flight.  The  specimen  figured  was 
about  one  week  old,  yet  as  seen,  the  wing  feathers,  both  secondaries  and 
primaries,  are  so  well  developed  that  the  bird  could  easily  fly.  I  have 
seen  grouse  even  younger  than  this  one  spread  their  wings,  and  fly  sev- 
eral yards,  but  at  no  great  height  from  the  ground.  At  the  age  of  the 
individual  figured,  the  young  ruffed  grouse  can  transport  itself  through 
the  air  w^ith  ease,  and  when  a  few  days  older,  can  fly  nearly  as  well  as 
the  adult,  but  not  so  swiftly.  About  the  middle  of  last  June,  as  I  was 
seated  on  a  sloping  hillside,  in  Belmont,  at  the  foot  of  which  was  a 
Avooded  swamp,  my  dog,  that  had  been  running  about  among  the  bushes 
started  a  Ruffed  Grouse.  The  bird  flew  away  to  some  distance,  but  the 
dog  continued  to  hunt  in  the  vicinity,  Avhen  I  saw  a  small  bird  rise  from 
the  foliage  and  fly  upAvard,  alighting  on  the  limb  of  a  maple  tree,  some 
fifty  yards  from  where  it  started,  and  about  thirty  feet  from  the  ground. 
It  was  about  the  size  of  a  golden-croAvned  thrush,  indeed,  at  first  I 
thought  that  it  was  this  species,  but  in  a  moment  I  saw  that  I  Avas  mis- 
taken, and  that  it  A\as  a  young  grouse.  It  stood  on  the  limb  Avith  its 
head  stretched  the  full  length  of  its  neck,  Avith  the  body  very  erect,  much 
after  the  manner  of  the  adult.  iVfter  remaining  in  this  place,  Avithout 
changing  its  attitude,  for  a  few  moments,  it  suddenly  loAvered  its  body 
and  launching  out,  dropped  onto  the  ground  among  the  luxuriant  foliage 
of  the  swamp.  Wishing  to  see  it  fly  again,  I  called  my  dog,  and  after 
a  moment  he  had  the  bird  on  the  wing.  It  rose  quickly  and  flcAV  directly 
toAvard  me  across  a  portion  of  the  hillside;  when  over  my  head,  not  ten 
yards  aAvay,  it  turned  at  right  angles  and  entering  the  wood,  flew  some 
fifty  yards  and  alighted  on  the  ground.  In  all,  the  distance  traversed 
by  this  bird  Avas  about  one  hundred  yards,  and  during  the  Avhole  Avay  it 
flew  strongly  and  Avell,  but  not  swiftly.  It  was  noticable,  hoAvever,  that 
there  was  no  Avhirring  sound  produced  by  the  Avings,  the  flight,  from 
])eginning  to  end,  being  perfectly  noiseless. 

From  a  careful  examination  of  the  Aving  feathers,  it  is  CA'identthat 
they  are  not  fully  grown  in  the  specimen  I  haA'e  figured,  but  that,  al- 
though capable  ofpcrforming  the  function  of  flight,  they  continue  to  in- 
crease m  length,  thus  keeping  pace  Avith  the  groAvth  of  the  bird. 
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ORTYX  VIRGINIANUS. 

()rAiL. 

We  Irivc  seen  that  iu  one  species  of  j^ilUuaceous  birds,  the  younj^ 
eurh'  acquii-e  wings,  iu  urtlev  that  they  may  more  readily  escape  their 
enemies.  Now  \ve  come  to  another  species  of  the  same  order,  in  which 
the  Avin;i;s  arc  developed  very  much  more  slowly.  I  have  given  the  fig- 
ure of  a  young  (piail  of  about  the  same  age  as  that  of  the  young  grouse 
(Both  being  figured  on  plate  XYI,  1,  bchig  the  quail,  and  2,  the  grouse.) 
and  it  willl)e  seen  that  the  quail  has  not  a  vestige  of  a  quill  feather, 
the  wings  being  at  this  age  entirely  useless  to  it  as  organs  of  flight. 

It  may  appear  strange  at  first  sight,  that  one  species  of  bird  should 
ditter  so  much  from  another  closely  allied,  and  having  much  the  same 
general  habits,  in  respect  to  the  growth  of  the  Avings  during  the  younger 
stages.  I  have  said  that  in  general  habit  there  AVas  a  reseralilance,  that 
is.  they  both  live  upon  the  ground  for  the  greater  portion  of  the  time, 
and  both  subsist  largely  upon  food  that  they  find  there.  But  when  Ave 
come  to  examine  more  minutely  into  the  habits  of  the  two  species,  we 
find  enouglidifterences  to  readily  accoiuit  for  the  absence  or  presence  of 
wing  quills  in  the  A'cry  young  birds.  The  grouse  lives  in  the  open  woods 
as  a  rule,  where  it  must  escape  its  enemies,  cither  by  running  or  by  fly- 
ing, rather  than  by  hiding,  in  fact,  grouse  v,-hen  fully  grown,  more  often 
run  away  from  an  intruder,  or  rise  at  once  upon  his  near  ajiproach  and 
fly  away,  frequently  alighting  in  a  tree^ 

On  the  other  hand,  the  quail  lives  in  thickets,  especially  when  young. 
Init  seldom  in  the  Avoods,  and  thus  the  young  in  order  to  escape  by  flight 
Avould  be  obliged  to  moA'e  for  some  distance,  beside  Avhich  they  Avould 
seldom  liaA'e  an  opportunity  of  alighting  in  trees.  Hence  the  quail  has 
early  learned  to  trust  to  concealment,  and  anyoncAvho  has  chanced  to 
come  upon  a  brood  of  e\'en  newly  hatched  young,  Avill  remember  hoAV  ex- 
]>ertthe  little,  doAvny  felloAvs  are  in  playing  hide  and  seek:  the  hiding 
being  accomplished  so  successfully,  that  one  must  absolutely  turn  over 
every  leaf,  bit  of  bark,  or  other  debris  of  the  section  where  the  young 
quail  haA-e  concealed  themselves,  in  order  to  find  them.  In  short,  the 
hastening  of  the  dcA-elopment  of  any  given  part  that  is  of  benefit  to  the  ani- 
mal in  its  struggle  for  existence,  is  here  amply  illustrated,  'fhus,  Avhile 
Aving  feathers  are  exceedingly  useful  to  the  young  grouse,  being  often 
necessary  to  saA-e  its  life,  the  same  apiiendages  avouM  prove  detrimental 
to  the  young  ipiail,  eA'en  if  it  i)ossessed  them:  an  attemi»ted  use  of  them 
Avould,  in  most  cases,  place  the  bird  more  in  the  power  of  its  enemies, 
and  their  groAvth  could  only  be  accomplished  at  tlie  expense  of  the  ad- 
vancement of  some  other  part. 
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HIRUNDO  SERRIPENNIS. 

ROUGII-WIXG  ED    SWALLOAV. 

Asa  nilc,  iiei-chinp^  birds  are  extremely  helpless  when  newly  hatched 
hut  there  is  some  variation  in  tliis  respect,  depending  somewhat  upon  the 
situation  in  which  the  nests  that  form  their  homes  are  placed.  Hence. 
Ave  find  that  tlie  young  of  our  species  of  Swallows,  all  of  which  place 
their  nests  in  slicltcred  situations,  are  very  Aveak  Avhcn  ncAvly  hatched. 
I  haA'e  givcTi  an  example  of  tlie  Rough-Avingei  SwalloAv,  Fig..  :^S,  only 
a  fcAv  davs  old.  As  seen,  tlie  hird  is  nearly  naked  with  only  a  little 
down  on  the  toi  of  the  head  and  along  the  Inck.     The  Avings  arc  pro- 


FiG.  38. 


Fig.  Sf). 


]ioi'tionately  long,  and  the  feet  and  legs  are  about  a  proportionate  size, 
bit  the  former  named  are  Aveak.     The  bill  is,  hoAvcA'er,  disproportionate-  '^ 
ly  short  and  Avide,  being  in  fact,  nearly  triangular  in  form.  Fig.  38,  a. 


IIELMITHERUS  YERMIVORUS. 

Worm-eating  AVarbleu. 
In  this  species,  Ave  have  a  bird  that  nests  on  the  ground  and  Avhich 
is  consequently  more  exposed  to  the  attack  of  enemies  than  some  of  the 
tree  nesters.  Consequently  avc  should  expect  to  find  the  young  Avell 
developed  at  an  early  age,  and  such  is  the  fact.  Fig.  3U  represents  a 
young  bird  of  this  s])ecies,  only  about  one  Aveek  old,  perhaps  tAvo  or  three 
days  oldei-  than  the  young  SAvalloAv,  Fig.  40.  As  seen,  the  proportions 
are  even  better  than  in  the  sAvallow,  although  the  bird  is  nearly  naked, 
l^he  Avings  are  long  and  the  quills  haA'e  made  their  appearance,  while  a 
Aveek  later,  those  have  attained  a  considerable  length,  see  Fig.  40,  Avhere 
the  Avnig  of  a  specimen  of  the  Worm-eating  Warbler,  tA\'o  Aveeks  old,  is 
given.  The  legs  and  feet  are  (pute  large  and  muscular,  and  although 
the  young  at  this  age  remain  in  the  nest,  they  are  capable  of  moving 
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;i])iMU,  ami  ([iiite  likcl}'  perch  on  bushes  at  an  ajjje  when  the  yount^-  of 
many  nthcr  ?))oci(\s  of  the  family  arc  still  in  their  nests. 
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Fig.  40. 

SCOPS  ASIO  FLORIDANUS. 

Florida  Mottled  Owl 
All  of  the  hirds  of  prey  with  which  I  am  act{uainted,  are  hatche<l 
l-nvcred  with  down,  but  are  at  first  quite  helpless.  They  rapidly  ac- 
<|uii-e  strength,  however,  yet  do  not  leave  their  nests  until  nearlv  or  quite 
fully  grown.  Thus  the  .young  of  the  Bald  Eagle  is  even  larger  than  the 
a(hilt  before  it  attempts  to  fly.  Young  Owls,  especially  those  that 
breed  in  holes,  emerge  from  their  retreats,  when  not  fully  grown,  but 
do  not  wander  far  from  their  home,  and  probably  live  in  the  hole  in 
which  they  Avere  born  during  the  daytime  for  quite  a  long  time.  As 
seen,  this  yuung  Owl,  Fig.  41,  is  well  proportioned. 
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Fin.  41.     Young  Florida  ]Mottled  Owl.  one  week  old. 
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THfi  SOUND  PRODUCING  ORGANS  OF  BIRDS. 

Continued  from  page  lOG. 

Since  writing  the  concluding  sentence  in  the  article  on  the  sound 
producing  organs  of  the  Avoodcock,  I  have  had  an  additional  experiencp 
with  this  species,  that  tended  to  confirm  the  idea  that  the  whistling 
sound  is  used  as  a  note  of  alarm  or  warning.  Early  in  Ajril,  1  war^ 
Avalking  in  compan.y  v.-ith  my  dog  near  an  alder  swamp,  once  a  faniouw 
hrccding  ground  for  woodcocks,  but  whiclj  has  long  since  been  abandoned 
by  them  for  this  purpose,  on  account  of  its  present  proximity  to  a  num- 
ber of  houses.  Wishing  to  see  if  any  ever  alighted  there  now,  I  sent  in 
my  (['^[f.  and  in  a  moment  he  had  a  fine  male  on  the  wing.  The  bird  rose 
within  fifteen  feet  of  me.  and  whistled  most  vehemently  as  it  got  up 
and  continued  Avhistling  until  it  was  some  distance  above  the  bushes. 
Judging  from  the  size  and  color,  as  Avell  as  its  whistling,  that  this  bird 
was  a  male,  I  once  more  sent  the  dog  into  the  SAvampy  jratch.  He  went 
directly  to  the  place  where  he  started  the  other  bird,  and  came  to  a  stand 
within  a  few  feet  of  it,  Avhen  a  smaller,  paler  woodcock  rose,  as  far  as  I 
could  hear,  silently,  and  noiselessly  flitted  a^vay.  I  have  not  seen  it 
mentioned  that  the  female  Avoodcock  ncA^er  made  the  Avhistling,  and  I 
think  they  do  at  times,  but  in  this  instance  the  female  had  receiA'ed  a 
most  emphatic  warning  from  her  mate  that  danger  Avas  neai%  and  after 
remaining  in  concealment  till  the  dog's  nose  AAas  Avithin  a  fcAV  feet  of 
her,  got  up  as  silently  as  possible,  her  idea  cA-idently  being  to  steal  away 
imobserA^ed. 

COCCOTHRAUSTES  VESPERTINA. 
Evening  Grosbeak- 

The  sound  producing  organs  of  this  species  are  most  peculiar. 
The  sterno  trachealis,  Fig,  44,  d,  s,  s,  is  moderately  Avell  deA'eloped.  and 
lias  its  origin  beloAV  the  division  of  the  bronchialis,  ib.,  c,  b,  s.  Both  di- 
visions of  the  brochialis  are  Avell  developed  ib.,  c,  b.  The  four  loAver- 
most  tracheal  Avhole  rings  are  fused  together.  Fig.  44,  b,  and  tlie  upper 
]wrtion  of  both  l)ronchial  muscles  are  attached  to  them,  and  beloAv  to 
the  three  lower,  free  tracheal  rings  and  to  the  three  lar3'ngeal  half  rings, 
but  not  at  all  to  the  bronchial  half  rings.  There  is  a  vibratory  sjtace 
l)et\veen  the  upper  bronchial  half  ring,  and  the  loAvcr  tracheal  ring,  ib., 
f,  g,  that  is  gOA^emed  by  a  singular,  thin,  Y-  shaped  muscle,  that  ex- 
tends from  the  tAvo  ui>per  bronchial  half  rings,  to  a  muscle  that  is  spread 
bctAvcen  the  bronchial  tubes  their  entire  length.  See  ib.,  d,  i,  and  ib., 
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V,  where  is  given  <avery  greatly  enlarged  view  of  this  muscle,  but  all 
the  figures  are  enlarged  twice  the  natural  size. 

The  tympaniform  membrane  is  peculiar,  for  the  first  three  half 
rings  it  is  vibratory,  and  triangular  in  shape,  then  narrows,  so  as  to  be- 
come nearly  or  quite  functionless,  being  a  mere  division  of  the  bronchial 
rings;  id.,  v,  is  the  vibrating  surface;  below  it  the  narrow  portion. 

Although  the  os-transversale  is  present,  and  supports  a  very  slight 
semiluna  membrane,  the  bone  is  so  firmty  fixed  that  it  cannot  oscillate 
in  any  degree,  see  ib.,  a. 


With  such  a  musical  apparatus  as  this,  the  Evening  Grosbeak  must 
give  a  most  peculiar  song,  and  according  to  accounts,  this  appears  to 
be  a  fact. 

STRIX  AMERICANA. 
American  Barn  Owl. 

This  owl  has  a  somewhat  peculiar  inferior  larynx.  The  sterno 
trachealis,  Fig.  43,  a  a,  is  very  large,  and  has  its  origin  on  the  trachea  low, 
only  about  .25  from  the  larynx,  and  below  it  is  a  very  small  bronchialis, 
ib.,  h.  The  bronchial  tubes  are  very  long,  having  twent3^-five  half 
rings,  ib.,  b,  and  the  tympaniforms  extend  their  entire  length.  The  os 
transversale  is  present  and  supports  a  well  developed  semiluna  mem- 
brane. The  notes  produced  by  the  Barn  Owl  are  quite  difierent  from 
those  of  any  other  species  of  owl  that  occurs  w^ith  us,  and  a  comparison 
with  the  vocal  organs  of  other  species  figured  in  a  continuation  of  this 
series  of  articles,  will  show  considerable  difference  in  the  various  parts. 
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CROTOPHAGA  ANI. 
Ani. 

This  singular  bird  has  a  very  harsh,  unmusical  cry,  and  it  was  with 
considerable  interest  that  I  examined  its  vocal  apparatus.  I  found  this 
"{uite  unique  in  some  respects.  The  stemo  trachealis  has  its  tracheal 
origin  about  .25  above  the  division  of  the  bronchial  tubes,  and  is  moder- 
ately well  developed.  Fig.  43,  g.  The  bronchial  tubes  are  peculiar,  each 
tube  lieing  composed  of  nine  whole  rings  above,  beginning  at  the  divi- 
sion at  the  larynx,  then  below  these,  are  six  half  rings  with  the  tympan- 
ifbrm  membrane  within  them.  See  ib.,  g,  f,  being  the  half  rings.  Al- 
though there  is  a  slight  os  transversale  it  does  not  support  any  semiluna 
membrane,  hence  all  the  notes  of  the  bird  must  be  produced  by  vibra- 
tions of  the  short  tympaniform. 


b  c  d 

Fig.  43. 


PHOENIICOPTERUS  RUBER. 

American  Flamingo. 

In  the  American  Flamingo,  the  inferior  lan-nx  is  extremely  simple. 
The  stemotrachealis,  Fig.  43,  c,  a,  is  moderately  well  developed,  and  has 
the  usual  sternal  attachment.  There  is  a  very  thin  strip  of  a  bronch  a- 
lis.  ha"vingits  origin  about  .40  below  the  sterno-trachealis.  and  then  ex- 
tending downward  about  .75,  adheres  to  the  upper  bronchial  half  ring. 
The  bronchial  tubes  are  veiy  short  and  wide,  ib.,  d,  and  the  tjonpaniform 
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incinbrauc  is  alsu  short,  occuiA'iiii;  only  tlu?  uppir  pcrtinu  of  the  inside 
of  the  tubes,  ib.,  d,  e,  being  the  lungs.  As  there  is  no  os-transversale 
nor  any  other  vibrating  surflice,  other  than  the  tympaniform  membrane, 
all  of  the  notes  which  this  species  utters  must  be  produced  by  this  mem- 
brane, bi;t  aided.  Avithout  doubt  and  greatly  modified,  by  the  great  length 
<if  trachea,  Avhich  is  from  '2'2.i  K)  to  2-l-.(_K )  long.  The  cries  of  the  Flamin- 
go are  not  unlike  those  of  a  Wild  Goose,  but  are  rather  mellower,  and 
not  so  loud. 


SOME  INSCRIPTIONS 
FOUND  IN  HARTFORD  CAVE,  RUM  KEY,  BAHAMAS. 

But  little  appears  to  be  known  of  the  history  of  the  race  of  Indians 
that  inhabited  the  Bahamas,  when  Columbus  discovered  the  islands 
four  centuries  ago.  We  know  from  the  accounts  cf  this  famous  voyager, 
that  there  were  Indians  there  when  the  Spaniards  took  possession  of  the 
Bahamas,  and  furthermore,  that  they  wer(!  a  gentle  race  who  soon  fell  a 
]trey  to  the  rapacity  of  their  conquerors,  being  captured  by  hundreds  and 
taken  to  Cuba  as  slaves  in  order  to  work  in  the  gold  mines.  It  is  ex- 
tremely probable,  that  partly  through  ill  treatment,  and  partly  through 
being  unaccustomed  to  hard  labor  of  any  kind,  these  Caribs  did  not  long 
survive  in  captivity,  hence  it  was  that  a  constant  demand  was  kept  up 
for  slaves,  consequently  the  various  islands  of  the  Bahamas  were  drawn 
\;pon  till  the  Avhole  group  were  absolutely  depopulated,  and  a  race  was 
swept  from  the  surface  of  the  earth  with  its  history  unwritten. 

Every  fact  then,  that  will  give  us  any  knowledge  of  these  lost  peo- 
ple is  of  value,  and  as  I  have  been  fortunate  enough  to  have  visited  the 
only  known  cave  on  the  Bahamas,  which  contains  ancient  inscriptions, 
evidently  the  work  of  the  Caribs,  I  have  given  an  account  of  it  below. 

Rum  Key,  on  which  this  cave  is  situated,  is  a  small,  round  island 
about  six  miles  in  diameter,  with  high  cliffs  and  rolling  hills  to  the  north- 
ward and  eastward.  To  the  southward,  where  the  harbor  is  located,  the 
land  is  lower,  but  no  part  of  the  island  is  absolutely  level  for  any  great 
extent.  It  is  on  the  north  side  of  the  key  that  the  cave  is  situated,  and 
on  January  20,  18SR,  through  the  kindness  of  Messrs.  II.  C.  and  C.  H. 
Neill,  who  were  then  resident  on  the  island,  I  was  enabled  to  visit  it. 

I  started  about  noon  from  the  little  village  near  the  harbor,  in  com- 
X)any  with  Mr.  H.  C.  Neill,  each  of  us  mounted  on  one  of  the  small,  but 
wiry  horses  which  are  bred  on  the  island.     The  road  we  took  led  us  di- 
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rectly  across  the  island  to  the  eastern  side,  passing  within  sight  ofa  beau- 
tiful lake  of  salt  water,  containing  some  twenty-five  acres,  and  so  deep 
as  to  be  intensely  blue  in  color, while,  as  it  is  completely  embosomed  by 
hills,  clad  in  brilliant  green,  the  effect  produced  by  the  contrasting  colors 
is  very  fine.  The  waters  of  this  lake  are  said  t )  be  well  stocked  with 
green  and  hawksbill  turtles,  for  which  there  is  no  outlet  for  escape. 

Arriving  at  the  eastern  side  of  the  key,  we  took  a  creole  as  a  guide- 
and  he  conducted  us  along  an  interior  road,  to  the  north  shore  to  what 
is  known  as  Hartford  Hill,  one  of  the  highest  elevations  on  the  key. 
There  are  some  ruins  of  houses  on  this  hill,  but  at  the  time  of  my  visit 
all  ofthis  portion  of  the  islan.l  was  uninhabitated.  At  the  foot  of  the 
liill  we  dismounted  and  made  our  way  across  the  elevation,  being  some- 
what retarded  by  the  thick  growth  of  shrubbery  that  everywhere  covers 
the  ground.  Reaching  the  shore,  here  a  rugged  mass  of  rocks,  avc 
turned  to  the  westward,  jtroceeding  till  we  came  to  a  narrow  sand  beach , 
midway  on  which  is  the  opening  of  the  cave,  in  a  limestone  cliff  which 
is  some  fifty  feet  high. 

The  entrance  to  this  ancient  domicile  was  a  l<nv  arch  not  over  twelve 
feet  high,  but  some  fifty  feet  in  long  diameter.    Just  as  Ave  entered,  the 


sun  was  nearing  the  water  in  the  western  horizon,  and  by  reflection 
shone  directly  into  the  interior,  illuminating  it  much  m.ire  thoroughly 
than  it  would  have  done  even  at  noon  day.  I  found  a  rounded  chamber 
about  fifty  feet  in  diameter,  with  smooth,  evidently  water  worn  walls, 
rising  some  fifteen  feet  nearly  perpendicularly  from  the  white  sandy  floor 
to  the  arched  roof.  There  were  a  few  gray  stalactites,  evidently  forming 
slowly  in  wet  weather  and  crumbling  in  dry,  so  that  the  I'ate  of  decrease 
was  nearly  equal  to  that  of  increase. 

The  walls  were  of  lime  rock,  grayish  in  color,  and  covered  with  dis- 
tinct, though  rude  figures  of  human  beings  and  other  objects,  formed  by 
lines  cut  in  the  stone  to  the  depth  of  half  an  inch.  As  the  sinking  sun 
gave  me  comparatively  little  time  for  observations  I  hastily  sketched  ten 
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•['  the  principal  figures,  which  I  have  given  in  the  accompanying  cuts. 
In  endeavoring  to  ascribe  some  reason  for  the  presence  of  these  fig- 
ures in  this  particular  cave,  I  have  formed  two  theories.  First,  that 
they  were  placed  there  in  commemoration  of  the  landing  of  Columbus, 
on  either  this,  or  a  neighboring  island.  It  is  a  mooted  point,  not  only 
with  historians,  but  also  with  the  inhabitants  of  the  Bahamas,  as  to  w^hich 
particular  .key  should  claim  the  honor  of  having  first  felt  the  foot-tread 
of  the  celebrated  navigator.  That  he  landed  on  some  island  in  the  im- 
mediate vicinity  of  Watlings,  is  probably  true,  ajid  that  he  afterward.s 
visited  many  other  keys,  is  also  an  undoubted  fact.  As  Watlings  is  al- 
most within  sight  of  Rum  Key,  and  as  this  little,  round  island  is  high 
and  prominent.it  is  extremely  probable  that  he  visited  it  at  one  time  oi" 
another. 


Fig.  46. 

My  reason  for  thinking  that  the  inscriptions  were  made  in  com- 
memoration of  the  landing  of  the  white  men,  may  be  found  in  the  figures 
themselves.  Fig.  45  e,  appears  to  me  to  represent,  of  course  with  the 
utmost  rudeness,  a  man  carrying  a  banner,  ib.,  d,  is  possibly  a  man  in 
armor,  Fgi.  46,  b  and  c,  are  shields,  and  at  ib.,a,  we  have  an  unmistakable 
cross.  Fig.  46,  e,  is  a  paddle,  the  other  figures  are  not  so  easily  inter- 
preted. The  largest  figure  is  the  paddle,  which  is  about  three  feet  long, 
indicating  that  it  was  a  large  one.  The  shield,  Fig.  46,  b,  with  the 
cross,  is  the  smallest  figure  being  about  a  foot  high  and  the  others  are 
intermediate  in  proportion. 

Mr.  Neill  informed  me  that  there  was  a  figure  of  a  canoe  in  a  dark- 
er portion  of  the  cave,  but  the  gathering  twilight  prevented  me  from 
seeing  this.  These  inscriptions  might  be  interpreted  as  follows;  the 
men  here  figured,  arrived  at  this  place  in  a  vessel  of  some  sort,  as  indi- 
cated by  the  canoe,  which  was  propelled  in  some  extraordinary  manner, 
as  seen  by  the  disproportionately  large  size  of  the  paddle.    The  strangers 
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Avliom  this  vessel  bore  were  clad  in  an  unusual  manner.  Fig.  4-"),  d,  La? 
on  a  hood  or  more  likely  a  helmet,  and  Fig.  4-").  e,  has  some  singular  ap- 
]iendages  attached  to  his  i)erson.  The  shield,  cross,  and  banner  also 
appear  to  indicate  that  Europeans  were  here  represented. 

In  objection  t )  this  theory  it  may  be  urged,  that  the  very  fact  that 
there  are  no  otlici-  inscriptions  now  known  on  the  Bahamas,  would  tend 
h)  prove  these  could  not  have  been  made  by  the  natives  fur,  even  as  rude 
as  they  are,  they  must  have  been  made  by  a  practiced  hand,  while  a  peo- 
ple unaccustomed  lo  recording  events  in  this  manner,  would  never  have 
begun  to  do  so  in  such  a  comparatively  elaborate  manner.  Tnie,  but 
we  do  not  know  ])ut  that  records  were  made  by  these  Indians  on  surfaces 
"f  the  usual  lime  rock  where  the  inscriptions  were  exposed  to  the  weather 
when  they  Avould  disappear  in  a  comparatively  short  time,  besides,  we 
liave  no  evidence  that  all  of  the  figures  in  Hartford  caAe  were  made  at 
one  time,  or  that  they  were  intended  as  records  of  the  same  event.  The 
resemblances  of  the  figures  to  some  of  the  objects  mentioned  by  me 
may  be  fanciful,  and  certainly  the  presence  of  the  cross  may  be  accounted 
for  in  other  ways  than  by  the  Indians  having  seen  it  in  the  possession 
of  the  whites.  It  was  a  common  emblem  among  certain  South  American 
tribes,  and  with  the  Indians  of  Yucatan  and  Mexico.  In  spite  of  these 
'■bjections,  I  cannot  but  believe  in  the  plausibility  of  the  theory  that  the 
inscriptions  in  Hartford  cave  were  made  by  some  Indian,  who  witnessed 
the  arriNal  of  Columbus  in  the  new  world  four  hundred  years  ago,  and 
that  ho  intended  to  hand  down  to  posterity  the  record  of  this  wonderful 
event,  by  making  these  inscriptions. 

Another  theory  for  accounting  for  the  presence  of  the  inscriptions 
in  Hartford  Cave,  is  that  natives  of  some  other  section  were  by  chance 
carried  to  Rum  Key  at  some  time,  and  recorded  their  visit  by  the  inscrip- 
tions. xVrchiDologists  will  probably  trace  a  resemblance  between  the  fig- 
ures I  have  given,  and  the  idols  or  other  sculptured  figures  of  the  tribes 
that  inhabited  Yucatan. 

^ly  opportunities  f  n*  examining  the  cave  were  so  small,  as  related, 
that  I  do  not  feel  like  strongly  insisting  upon  either  hj-pothesis  advanced 
as  the  correct  interpretation  of  the  inscriptions.  It  is  possible  that  ujv 
on  visiting  the  place  again  with  more  time  at  my  dis^wsal,  I  might  come 
to  a  widely  different  conclusion.  I  have  never  seen  any  account  of  this 
cave,  thus  this  mention  of  it  may  call  attention  to  it  among  experienced 
arcluoologists.  I  may  say,  that  all  of  the  natives  on  Hum  Key  with 
whom  I  conversed  about  the  inscriptions  regarded  them  as  very  ancient, 
indeed,  I  think  most  of  the  Creoles  believe  the  cave  to  be  haunted  b}- 
sjiirits  of  Indians,  which  may  account  for  the  fact  that  none  of  the  in- 
scriptions were  ever  injured  in  any  way. 
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The  Cave  prubiibly  liad  its  origin  through  the  action  of  sea  watei- 
^\  hen  the  Key  was  submerged,  then  when  the  Bahamas  were  elevated 
to  their  present  height,  through  some  convulsive  change,  it  was  placed 
in  its  present  position,  above  the  reach  of  ordinary  waves.  I  do  not  think 
however,  that  this  cave  could  have  been  used  as  a  constant  residence  as 
it  is  in  momentary  danger,  from  its  proximity- to  the  water,  and  open  en- 
trance, of  being  flooded  by  the  billows  during  hurricanes.  In  fact,  the 
floor  bore  evidence  of  having  been  swept  by  the  sea  during  the  severe 
gale  that  occurred  on  the  Bahamas,  the  previous  September. 
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The  following  notes  are  the  results  of  two  season's  experience  in  the 
Bahamas  and  other  West  Indies,  and  as  far  as  practicable  I  have  given 
the  matter  much  as  I  wrote  it  from  day  to  day  in  my  journal,  supple- 
menting these  notes,  however,  with  explanations,  when  necessary,  then 
in  most  cases,  concluding  the  account  of  each  species  with  a  summary. 

DORICIIA  EVELYNAE. 

Bahama  AYood  Star. 

Nassau,  Jan.  '22,  to  28,  1884.  These  Humming  Birds  arc  very 
common,  but  all  taken  are  young  females,  many  of  which  have  only  re- 
cently left  the  nest.  I  have  not  yet  seen  a  single  male,  not  even  a  young 
one.  They  have  a  chirp  like  that  of  the  Ruby-throat,  feed  high  or  low 
according  as  the  plants  grow,  and  are  found  everywhere,  in  the  scrub. 
by  the  road-sides,  or  in  the  gardens. 

I  saw  one  taking  a  bath  in  a  broad  leaf  that  grew  near  the  ground 
and  which  contained  a  few  drops  of  dew.  I  Avas  standing  within  a  yard 
of  this  miniature  bath  tub,  and  watched  the  little  fairy  perform  its  toilet 
with  great  interest.  This  it  accomplished  by  rubbing  its  breast  against 
the  leaf,  thus  managing  to  wet  its  feathers  with  the  dew.  It  then  i)erch- 
edonthe  leaf  stem,  and  after  shaking  itself  a  few  times  proceeded  to  ar- 
range its  plumage  with  as  much  coolness  as  if  I  had  not  been  present, 
although  I  could  see  by  the  glances  which  it  occasionally  directed  at  me. 
that  it  was  perfectly  aware  of  my  proximity. 

Those  that  I  have  seen,  frequently  alight  as  if  weary.  [This  habit 
I  have  observed  with  all  species  of  West  Indian  Hummers.]  Where 
are  the  males,  both  adult  and  young? 

Feb.  2d.  I  have  at  length  seen  a  single  adult  male,  and  have  taken 
a  voung  of  the  same  sex.     These  Hummers  occur  evervwhere  that  flow- 
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crs  are  found,  even  in  the  comparatively  Wi-rcn  pine  wood.  On  the 
i'th.  inst.  saw  two  more  adult  males. 

Feb.  23d.  The  young  are  moulting,  and  are  evidently  about  to  as- 
sume the  full  adult  dress.  Adults  are  not  yet  common,  but  the  young 
continue  abundant. 

March  2d.  T  oday  Governor  Blake  showed  me  a  nest  of  the  Wood 
."^tar  Imilt  in  a  mimosa  tree  that  stood  in  the  garden  of  the  government 
liouse  at  Nassau.  It  was  situated  at  the  extremity  of  a  limb,  much  in 
the  manner  of  that  of  our  Ruby-throat,  and  was  about  ten  feet  from  the 
ground.  On  the  4th  instant,  we  again  visited  it,  and  by  ascending  the 
the  tree,  I  could  see  that  it  contained  tAvo  young.  While  we  were  stand- 
ing beneath  the  nest,  the  female  came  and  alighted  on  the  tree  above. 
After  surveying  us  a  moment,  she  darted  down,  settled  on  the  nest  and 
proceeded  to  feed  both  young,  first  one,  then  the  other,  this  l^eing  acconi-' 
1  dished  by  regurgitation,  She  put  her  beak  into  the  mouth  of  each  off- 
spring, much  after  the  manner  of  pigeons,  keeping  it  therefor  some  sec- 
onds. After  feeding  the  second  slie  returned  to  the  first.  She  then 
left  the  nest,  and  alighted  on  the  tree  a])Ove  it.  remained  a  moment, 
darted  off,  disappearing  almost  instantly. 

March  8th.  I  think  that  the  young  males  of  this  species  of  Hummer 
jiioult  the  two  central  tail  featliers.  which  are  at  first  nearly  as  long  as 
those  of  the  female,  and  retain  the  remaindei*  of  the  tail  feathers,  then 
when  new  feathers  appear  they  only  grow  as  long  as  in  the  adult  males. 
I  Subsequent  careful  examination  disclosed  the  fact,  that  these  two  cen- 
tral feathers,  although  considered  by  writers  as  true  tail  feathers  do  not 
])elongto  the  tail  at  all,  but  are  merely  elongated  upper  coverts,  and  grow 
some  higher  than  the  regular  tail  feathers.  ]  All  of  the  young  are  now 
moulting,  but  two  adult  males  taken  within  a  week  have  been  perfect. 

March  18th.  Shot  a  female  Hummer  that  contained  an  egg  nearly 
ready  to  deposit,  and  another  specimen  that  was  evidently  incubating, 
t  Avitnessed  a  battle  between  two  males  today.  One  attacked  anoth- 
er which  was  passing  and  both  ascended  about  fifty  feet  in  air,  fight- 
ing fiercely  all  the  time.  One  soon  conquered,  driving  the  other  away, 
when  the  victor  hovered  a  moment  high  in  air,  then  dropped  perpendic- 
ularly to  within  a  few  feet  of  the  ground  and  alighted  on  a  bush.  This 
occurred  in  the  pine  woods  which  appears  to  be  a  favorite  resort  with 
this  species.     The  alarm  note  is  a  sharp  twitter. 

On  the  lOth.  inst.,  three  nests  were  brought  to  me;  two  empty  and 
one  contained  a  young  bird  nearly  fledged.  All  of  these  nests  were 
placed  in  sapadillos  near  the  ground.     1  tried  to  feed  the  young  bird, 
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but  it  would  not  attempt  to  eat  until  the  next  day,  wlien  it  took  con- 
densed milk,  syrup  made  of  sugar,  and  bits  of  raw  meat.  It  o)\ly  lived 
two  days,  however.  It  had  a  chirping  note,  quite  loud  for  the  minute 
>?ize  of  the  bird. 

March  17th.  Took  a  nest  from  the  yard  of  a  Congo  negro  who  lived 
at  Fo.\  Hill.  This  was  built  in  a  small  alligator  pear  tree  within  afoot 
of  the  end  of  a  limb  that  grew  out  toward  the  house,  and  only  four  feet 
above  the  ground.  It  was  within  ten  feet  of  the  door,  and  directly  in 
the  path  which  led  from  the  house  to  the  road,  where  members  of  the 
domicile  must  have  brushed  it  in  passing  every  hour  of  the  day.  The 
female  sat  on  the  nest  until  I  was  within  a  foot  of  her,  when  she  flew 
away.  This  nest  contained  two  newlv  hatched  voung,  only  a  few  hours 
old. 

[  The  Congo  negroes,  of  which  tiiere  are  two  or  three  colonies  on 
New  Providence,  former  slaves  released  from  bondage  by  the  vessels  in 
which  they  were  being  conveyed  from  Africa  to  the  West  Indies,  having 
been  captured  by  British  men-of-war,  and  there  descendents,  call  this 
Hummer  the  (rod  bird.  I  expected  that  they  would  at  least  have  some 
superstitious  belief  concerning  it.  which  would  tend  to  make  them  ad- 
verse to  having  the  nest«  taken,  especially  when  built  in  their  yards. 
*)n  the  contrary,  noneoftheni  ever  expressed  the  slightest  regret  about 
the  matter.  The  only  objections  that  any  ever  made  was  when  I  wished 
to  cut  off  the  twig  of  some  fniittree  to  which  a  nest  was  fastened,  but  a 
bribe  of  a  few  pennies  always  appeared  to  amply  idemnify  them  for  this 
slight  damage.  It  may  be  remarked,  that  neither  the  negroes  nor  the 
lower  classes  of  Creoles  have  advanced  enough  in  tlie  intellectual  scale 
for  mere  sentiment.] 

Later  in  the  day  while  seated  in  the  yard  of  another  Congo  negro, 
I  saw  a  female  Hummer  come  into  a  sapadillo  tree  which  grew  over  my 
head,  within  a  few  feet  of  where  I  was  sitting.  She  held  a  bit  of  cotton 
in  her  beak,  which  she  deposited  on  a  branch  and  then  began  arranging 
it  with  her  little  bill.  After  this  she  pi-essed  it  down  with  her  throat, 
and  then  tramped  it  into  place  on  some  other  cotton,  already  there,  by 
walking  round  and  round.  She  then  flew  aAvay.  but  quickly  returned 
with  more  cotton  which  she  arranged  as  before.  This  was  repeated  sev- 
eral times  while  I  remained.  But  the  most  singular  thing  about  it  all 
was  the  fact  that  a  negro  woman  was  seated  on  the  ground  l^eneath  the 
tree,  with  her  wooly  head  within  a  foot  of  the  nest,  while  neither  she 
nor  the  bird  paid  the  slightest  attention  to  one  another.  This  nest  was 
placed  on  a  limb  that  grew  directly  beside  a  jnith  along  which  scvei-al 
persons  passed  many  times  daily. 
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Later  still  the  same  day.  Avhile  in  the  yard  of  another  house,  con  vers" 
ing  Avith  an  old  negro  Avho  Avas  making  baskets,  seated  on  a  bench  be-  | 
neath  some  fruit  trees,  1  observed  another  female  Hummer  go  to  a  half  j 
finished  nest  in  the  tree  over  my  head.     [As  illustrating  a  peculiar  trait  ' 
of  character  of  these  negi-oes,  I  will  say,  that  I  had  just  been  informed 
by  the  basket  maker  that  there  Avas  not  a  single  nest  of  a  God  bird  in  the 
yard  and  his  look  of  astonishment  Avhen  I  called  his  attention  to  this 
nest  Avithin  three  feet  of  his  head,  fully  testified  to  the  truth  of  his  be- 
lief.    PoAver  of  observation  is  almost  entirely  lacking  in  these  negroes.  J 
We  continued  to  find  nests  of  this  Hummer,  often  in  the  yards  of  negroes 
but  singularly,  never  saw  a  single  male  in  the  vicinity  of  a  nest. 

March  20th.  On  the  tArenty-seA-enth,  found  a  nest  built  in  a  sap- 
adillo,  twenty  feet  from  the  gi'ound  [  an  unusual  height  ]  which  1  dis- 
coA^ered  by  hearing  the  sound  of  the  wings  of  the  bird  as  she  fleAv  from 
it,  and  then  Avatching  for  her  return.  This  nest  contained  but  one  egg 
that  was  considerably  adA'anced  in  incubation.  The  female  buzzed  a- 
round  ray  head  as  I  Avas  examining  the  nest,  coming  Avithin  a  foot  of  my 
face,  f  an  unusual  occurrence,  as  the  birds  almost  alAvays  appeared  in- 
different as  to  the  fate  of  their  domiciles,  even  when  these  contained 
young.]  No  male  about  this  nest :  in  fact,  I  think  the  males  compara- 
tiA'ely  rare  anyAvhere,  as  I  did  not  see  more  than  one  to  ever}'  twenty 
females. 

On  the  tAventy-fifth  instant,  I  Avas  shoAvn  a  nest  in  a  mango  tree, 
that  greAv  in  a  negro's  yard  Avithin  three  feet  of  the  back  of  the  house, 
and  a^out  eight  feet  from  the  ground.  It  Avas  empty,  but  I  was  assured 
that  it  had  contained  an  egg  a  day  or  tAvo  before.  I  concluded  that  the 
}»ird  had  abandoned  her  home  on  account  of  a  small  tAvig  that  had  gruwn 
up  through  the  nest. 

When  near  our  house,  I  caught  a  female  in  my  insect  net,  but  I  fear 
injured  her  someAvhat,  for  she  only  lived  until  the  next  day,  although  1 
gave  her  the  liberty  of  the  rooms  in  which  there  Avere  abundance  of  small 
insects  upon  which  she  fed  eagerly,  in  fact,  her  stomach  Avas  filled  Avith 
them  Avhen  1  gave  her  remains  a  post  mortem  examination. 

South  Bight,  Andros,  April  20th.  The  Wood  Star  is  common,  both 
here  and  at  Fresh  Creek,  but  strangely,  1  haAe  not  seen  a  single  male. 
A  female  Avas  so  tame  that  it  allowed  me  to  Avalk  within  tAvo  feet  of  her 
a.s  she  sat  on  the  Ioav  limb  of  a  tree.  At  nightfall,  when  I  Avas  in  a  but- 
tonwood  thicket  Avaiting  for  White-croA\Tied  Pigeons,  a  Hummer  came 
to  roost,  alighting  Avithin  four  feet  of  my  head. 
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Young  Man-of-war,  Tachj^etcs  aquila,  two  days  old 
Taken  on  Little  Cayman,  April  2(lth.,  1888. 
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Deep  Creek,  April  24tli.  Shot  a  young  male  moulting  into  the  a- 
dult  plumage.     Saw  others. 

South  shore  of  Andros,  April  30th.  Have  seen  a  few  specimens 
of  the  Hummer  among  the  small  keys  that  lie  in  the  shallow  water  that 
skirts  the  main  island. 

Grassy  Creek,  May  6th.  As  1  was  making  my  way  over  the  rough 
rocks,  a  Hummer  of  this  species  alighted  within  two  feet  of  me.  and 
scrutinized  me  with  the  utmost  inquisitiveness.  continuing  to  look  at  me 
as  long  as  I  remained  near.  "When  I  returned  after  an  absence  of  some 
fifteen  minutes,  it  Avas  still  on  the  same  bush. 

1^'assau,  May  28th.  The  Hummers  are  particularly  abundant,  es- 
pecially in  the  pine  woods,  and  I  saw  hundreds  yesterday,  but  all  were 
young,  not  a  single  adult  did  I  see  of  either  sex.  Young  males  wdth 
rufous  throats  in  which  are  sprinkled  a  few  of  the  metallic-like  feathers 
of  the  adult  plumage  are  common.  These  young  birds  were  very  unsus- 
picious and  very  inquisitive,  often  coming  within  a  fjot  of  my  face  to  ex- 
amine me.  They  perch  very  frequently,  and  as  I  passed  them  would  fly 
to  me  and  peer  into  my  face,  suspending  themselves  on  rapidly  vibrating 
wings  in  front  of  me,  in  order  to  obtain  a  good  look :  then  fly  to  a  twig 
in  advance,  only  to  again  examine  me  as  I  came  up.  Some  would  fol- 
low me  for  a  long  distance  in  this  way.  They  wei'c  very  playful ;  if  one 
is  sitting  on  a  twig,  another  often  comes  darting  past  it,  with  a  speed 
so  rapid,  that  the  eye  can  scarcely  follow  its  motion.  As  it  dashes  by, 
the  one  perching  utters  a  series  of  shrill  notes,  almost  shrieks,  then  dart? 
away  in  the  track  of  its  companion.  Now  begins  an  exciting  race ;  the 
little  migits  dart  right  and  left,  up  and  down,  describe  eccentric  circles, 
in  short,  perform  many  aereal  evolutions,  all  with  almost  the  speed  of 
thought,  for  they  have  scarcely  seemed  to  have  met,  before  they  have 
accomplished  it  all,  separated,  and  one  is  back  again,  satisfying  its  curi- 
osity by  another  look  in  nry  face,  or  another  peep  into  my  gun  barrels. 

I  found  the  Wood  Star  common  at  Nassau  during  November,  1887, 
and  also  on  Andros  in  December  of  the  same  year.  All  seen  were,  how- 
ever, in  the  young  plumage. 

SUMMARY. 

As  seen  by  the  foregoing  account,  the  Bahama  Wood  Star  probably 
breeds  for  a  greater  portion  of  the  year,  and-  as  a  result  of  this  prolific- 
ness,  the  individuals  are  very  numerous,  especially,  in  the  young  stage 
of  plumage.  There  must  be  great  mortality  among  them,  however,  by 
which  a  large  number  are  destroyed,  for  even  at  asmall  rate  of  increase 
they  would  become  extremely  abundant.  ••'  The  adults,  especially  the 
males,  seem  to  be  comparatively  uncommon,  at  least  I  have  never  seen 
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inai\y  of  them  in  this  stage  of  phimage.  It  is  jiossil^lo,  however,  that 
like  the  Lyre-tailed  Hummer.  |  for  an  account  of  -which,  see  followinp; 
article  J  the  males  congregate  together,  and  that  I  never  chanced  to  find 
them. 

They  are  extremely  tame,  more  so  than  any  other  species  of  land 
l)ird  that  I  have  ever  seen,  excepting,  perhaps,  some  species  of  Jamai- 
can birds.  This  is  jn'ohahly  due  to  the  fact  that  they  are  seldom,  if 
ever,  molested  by  the  natives,  consequently,  fear  of  man  has  not  been 
inherited  by  the  3'oung. 

The  nests  are  not  unlike  those  of  most  North  American  Hummer.-:. 
l»ut  are  less  often  covered  with  lichens,  bits  of  bark,  etc.,  though  this  is 
occasional!}'  done.  The  eggs  are  usually  two.  Young  males  in  first 
]>lumage  closely  resemble  the  females. 

DORICHA  LYEURA. 

Lyre-tailed  Hummingbird. 

Inauga,  Feb.  8th.  1888.  I  found  this  species  of  Hummer  com- 
mon on  tills  island,  [It  is  confined  to  this  and  Long  Island,  as  far  as 
known]  both  sexes,  in  adult  and  young  plumages.  They  are  rather 
more  sluggish  is  movement  than  is  D.  evelynae,  and  have  quite  a  pretty 
series  of  twittering  notes  which  they  give  when  alarmed,  or  Avhen  they 
see  something  which  they  do  not  understand.  They  feed  upon  the  flow- 
ers of  the  silk  cotton  tree,  the  aloe,  and  a  peculiar  scrub  that  grows  in 
the  wooded  sections.  I  saw  one  try  to  extract  honey  from  the  brightly 
colored  lal)el  of  a  tomato  can  that  sat  in  my  window  at  Mathewstown. 

I  have  repeatedly  seen  them  alight  when  feeding,  and  cling  to  the 
jilant,  indeed,  this  appears  to  be  an  established  habit.  Hundreds  con- 
gregate along  the  shore  to  feed  upon  a  species  of  plant  that  resembles  a 
honeysuckle,  that  grows  in  the  open  space  between  the  beach  and  the 
scrub.  [In  fact,  I  saAv  more  Lyre-tails  here  in  one  hour,  than  I  have 
ever  seen  Ruby-throated  in  my  life.  ]  Singularly,  all  in  this  section  were 
males,  and  many  were  adults,  but  every  stage  of  plumage  was  repre" 
sented,  from  the  first  feathers  to  the  beautiful  dress  of  the  old  birds. 
The  males,  unlike  those  of  the  Wood  Star,  do  not,  at  first,  have  the  tail 
of  the  female.  The  adult  males  are  quarrelsome,  like  most  species  of 
Hummers.  They  are  very  unsuspicious,  and  I  have  seen  them  feeding 
within  a  foot  of  me.  A  nest  that  I  found  Avhich  I  supposed  was  con- 
structed by  one  of  this  species,  does  not  differ  essentially  from  those 
of  tlie  Wood  Star.  The  generative  organs  of  the  males  showed  signs 
that  the  birds  were  about  to  breed. 
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Summary. 
As  seen,  tuis  species  does  not  diifer  greatly  from  its  ally,  the  Wdod 
>^tar.  excepting  in  being  much  more  sluggish,  hence  avc  should  exi)cct  tn 
find  it  restricted  in  range,  as  it  certainly  is,  none,  as  far  as  known,  hav- 
ing l3een  taken  oft"  the  island  of  Inagua,  excepting  on  Long  Island  where 
it  is  rare.  D.  evelynae  does  not  occur  on  Inagua,  according  to  ray  obser- 
vation. 

SPORADINUS  RICCORDI. 
Riccord's  Hummingbird. 

South  Bight,  Andros,  April  20th.,  1884.  I  have  seen  in  all,  somc- 
tliing  like  a  dozen  specimens  of  this  species.  The  hum  of  their  wings 
is  louder  than  that  of  D.  evel}-nae.  I  have  seen  them  feeding  on  the 
]tassion  flower.  The  first  specimen  that  I  collected  was  a  female  at 
Fresh  Creek.  I  was  in  the  scrub  when  the  bird  appeared  and  hovered 
within  a  few  feet  of  my  face,  then  alighted  on  a  twig,  but  was  off  before 
1  could  shoot,  yet  she  appeared  again  and  again  until  at  last  I  got  her. 
The  second  specimen  I  took  was  also  a  female,  and  Avas  procured  at 
South  Bight  in  an  old  field.  She  was  sitting  on  a  dead  tree.  All  of 
the  others  Avhich  I  have  seen  have  been  males,  three  of  which  I  have 
shot.  I  have  as  yet  heard  only  a  chirping  note,  louder  than  that  given 
by  the  other  Bahama  Hummers.  When  the  bird  is  hovering,  the  tail  is 
held  well  forward  and  not  si)read.  On  one  occasion  I  saw  two  males 
plunging  about  one  another,  evidently  in  sport,  as  the  chirping  which 
both  made  was  not  loud.  At  another  time  I  saw  two  flying  through  the 
top  of  a  high  pine  tree,  but  they  all  appear  to  prefer  the  shrubbery  on 
the  edge  of  openings.  When  the  males  are  flying  in  the  sun,  the  green 
of  the  throat  catches  the  light,  and  gleams  like  emerald.  That  portion 
of  the  bill  which  is  light  colored  in  the  skin,  is  bright  orange  in  life,  but 
this  color  is  so  evanescent  that  it  fades  within  a  few  moments  after  the 
bird  is  shot. 

Deep  Creek,  April  -tth.     Shot  a  male  and  saw  a  female  in  a  field. 

Grassy  Creek,  May  6th.    I  have  not  seen  a  single  specimen  of  Ric- 
cord's Hummer,  either  here  or  to  the  southward. 

Fresh  Creek,  Nov.  27th.,  1888.    I  have  seen  only  two  specimens  of 
Riccord's  Hummer,  both  in  a  field. 

Middle  Bight,  December  20th.     I  saw  only  one  or  two.     I  saw  one 
descend  spirally  into  one  of  the  deep  pit  holes,  that  occur  on  this  island, 
in  search  of  insects,  performing  the  downward  and  upward  movements 
vervgracefullv. 


1  ~^  '  notes  on  west  indian  birds. 

Summary. 
I  have  never  found  this  species  at  all  common,  even  on  Andres  in 
summer,  while  in  winter  it  is  rare.     It  may  be  that  they  migrate.     This 
is  a  Cuban  species,  Andros  being  somewhat  out  of  its  supposed  range. 
I  know  nothing  of  its  breeding  habits. 

MIMOCICHLA  PLUMBEA. 
Plumbeous  Thrush. 

Nassau,  Jan.  21)th.,  1S84.  When  I  was  in  the  scnib  where  it  was 
quite  dense  and  high,  a  PlumTjeous  Thrush  suddenly  appeared.  It  was 
Ijeuding  down  to  look  at  us  when  I  shot  it.  A  little  later,  near  the  same 
spot,  another  was  seen,  attracted  by  a  squeaking  noise  that  1  made. 
This  one  was  quite  shy,  flying  once,  but  I  succeeded  in  securing  it  also. 
They  had  no  note  and  b  )th  were  females. 

Feb.  2d.  While  I  Avas  walking  along  the  Village  Road,  which  leads 
fix)m  the  pine  woods  to  the  town,  just  at  nightfall,  a  Plumbeous  Thrush 
started  up  from  the  ground  in  a  side  road,  where  it  had  c\'idently  been 
feeding,  and  flew  into  the  scrub.    This  also  proved  a  female. 

Feb.  7th.  A  specimen,  also  a  female,  was  brought  to  me  having 
been  shot  b)'  a  ci*eole. 

Feb.  1.5th.  While  I  was  calling  for  the  Greater  Yellow-throat  in 
the  high  scrub  near  the  pigeon  hooters,  [The  Creoles  who  hunt  the  white- 
crowned  Pigeon,  in  order  to  attract  them,  imitate  their  cooing,  which 
sounds  arc  called  hooting.  ]  I  heard  a  bird  singing  that  gave  some  of  the 
notes  of  the  Cat  Bird,  some  of  the  Bahama  Mocker,  and  some  of  the 
Brown  Thrush.  I  made  my  way  carefully  through  the  thicket  until  I 
was  directly  beneath  the  bird,  Avhen  I  saw  that  it  was  a  Plumbeous 
Thrush.    I  shot  at  it  but  failed  to  secure  it. 

Feb.  21  St.  I  think  the  Plumbeous  Thrashes  are  increasing  in  num- 
bers. Heard  one  giving  a  singular  alarm  note  as  I  was  walking  along 
WulfiF^s  Road.  This  note  reminded  me  of  the  cry  of  the  Ani,  and  also 
of  some  of  the  notes  of  the  Quail.  [  See  notice  of  the  vocal  organs  in  Vol. 
II,  No.  1  of  Contributions,  under  iiead  of  Notes  on  the  Vocal  Organs  of 
Birds.  ]  The  bird  when  uttering  this  cry  is  often  exceedingly  restless, 
jumping  about  excitedly. 

Feb.  22d.     Shot  one  on  the  Fox  Hill  Road  which  I  decoyed  within 
reach  bjimitating  the  cry  of  a  Crotophaga. 

Feb.  2od.  Shot  one  on  Kemp's  Road  in  a  place  where  I  have  never 
seen  one  before.     I  am  certain  that  they  are  increasing  in  numbers. 

March  4th.  Have  seen  a  few,  there  being  most  evidently  a  partial 
migration. 
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jMarcli  Idth.  I  think  it  is  a  usual  hal)itf  ir  the  Plumbeous  Thrush 
to  feed  on  the  ground,  as  I  shot  one  on  the  Sth.  inst.  on  burnt  land,  and 
have  seen  two  or  three  others  since  that  time  on  the  ground. 

March  2!)th.  The  alarm  note  is  jieculiar;  three  or  four  notes  given 
in  succession,  something  like  th(  »se  of  a  Woi  kI  Thrush.  1  saw  one  perched 
on  the  top  of  a  pine  that  grew  out  of  the  thick  scrub.  The  bird  was  at 
least  forty  feet  from  the  ground,  and  was  singing.  Its  lay  souudeil  some- 
thing like  the  syllables  ,  '•toc-tuc-ta-day  "  with  the  principal  stress  given 
on  the  last  two. 

South  Bight,  Andros,  April  20th.  Shot  a  specimen  of  the  Plum- 
beous Thrush,  and  saw^  another.  A  nest  was  pointed  out  to  me  that  was 
built  in  a  small  tree  which  stood  in  a  clearing,  that  was  said  to  have  been, 
occupied  the  past  season  by  a  pair  of  these  birds.  It  was  placed  about 
fifteen  feet  from  the  ground,  and  was  made  of  sticks,  resembling  quite 
closely  the  nest  of  a  Blue  Jay. 

Deep  Creek,  April  2-4  th.  Shot  tAvo  Plumbeous  Thrushes,  both 
were  on  the  ground  running  along  a  path.  Saw  another  perched  on  the 
top  of  a  high  tree,  singing.  The  song  is  loud,  clear,  and  bell-like,  and  re- 
minded me  strongly  of  that  of  the  Wood  Thrush,  especially  as  here  the 
country  is  more  heavily  wooded  than  on  New  Providence,  Avith  deep  se- 
cluded valleys,  in  the  neighborhood  of  which  are  small  clearings  which 
are  favorite  resorts  of  the  Thrushes.  I  saw  another  nest  in  a  small  field 
built  in  a  similar  manner  as  the  one  mentioned  as  found  at  South  Bight. 
I  did  not  go  up  to  it  as  I  could  see  through  the  bottom  that  it  did  not 
contain  any  eggs. 

Nassau,  May  27th.  The  Plumbeous  Thrushes  are  much  more 
abundant  now  than  before.  I  hear  them  singing  in  all  directions.  The 
notes  now  are  quite  difierent  from  those  given  earlier  in  the  season, 
sounding  like  "  ar-cheer,"  uttered  loudly  with  a  Thrush-like  intonation, 
and  folloAved  by  two  melloAv  whistles.  I  have  seen  specimens  stand 
perfectly  still  when  they  observed  me,  evidently  trusting  to  thus  avoid 
observation. 

May  28th.  Shot  a  specimen  that,  upon  dissection,  proved  a  female 
which  had  an  egg  in  the  loAver  portion  of  the  oviduct,  that  would  have 
been  deposited  in  a  few  hours.  It  was  unbroken  and  with  the  shell 
completely  formed.  This  egg  is  pale  greenish  or  bluish,  finely  spotted 
with  pale  reddish  or  rufous.     Dimensions,  l.lOx  .75. 

Shot  a  male  which  fell  wounded,  and  as  I  was  endeavoring  to  catch 
him,  a  female  came  about,  uttering  a  long,  singular  cry.  The  usual 
alarm  note  is  "took-took-took"  given  very  rapidly  and  harshly.  Indi- 
viduals vary  greatly  in  song,  some  giving  many  more  syllables  than 
others. 
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After  shooting  the  above  mentioned  female  that  contained  the  egv, 
I  made  a  careful  search  for  the  nest,  and  succeeded  in  finding  an  old 
nneof  tlie  previous  season.  It  was  made  of  strips  of  bark  and  small  twigs, 
thus  closely  resembling  the  nest  of  the  Cat  Bird. 

June  2d.  I  found  them  singing  in  all  directions,  evidently  breed- 
ing.    At  this  time  there  was  mucii  variation  in  the  song. 

Dec,  18K7.  No  Plumbeous  Thrushes  neither  on  New  Providence 
nor  Andros. 

Inauga,  Feb.,  l!S<S8.     Saw  none  on  this  Island. 

Summary. 

This  species  of  Thrush  is  most  endently  migi-atoiy  on  the  Bahama- . 
hut  where  it  passes  the  winter  is  a  mystery.  Some  begin  to  return  t' 
the  islands  late  in  Januar}-,  but  the  gi-eater  portion  do  not  arrive  upur; 
their  breetling  grouuds  before  April  and  May.  They  nest  late,  probably 
mostly  in  June.  The  song  is  quite  variable,  but  is  characteiristic  enougl: 
to  render  the  bird  recognizable  whenever  heard. 

The  Plnmbeons  Tlirush  was  first  brought  to  notice  by  Mark  Cates- 
by  and  was  fignre<3  by  him.  (Natui-al  History  ofthe  Carolinas,  Florida, 
and  the  Bahama  Islands,  Plate  XXX,  1754.)  Linnaeus  in  his  X  e- 
dition  of  Sy sterna  Naturae,  ir^S,  page  159,  bases  his  description  On  this 
notice  and  figure,  but  from  the  time  of  Cateby's  discovery  until  the  \'isit 
"f  Dr.  Henry  Bryant  to  the  Bahamaslin  1801>,  a  period  of  over  one  hun- 
dred years,  this  bird  was  practically  a  lost  species.  Dr.  Bryant  took 
three  sjiecimens  on  Ncav  Providence,  but  evidently  misled  by  the  confu- 
sion of  names  applied  to  members  of  this  genus  at  that  time,  called  them 
M.  rubripes,  (See  Proceedings  of  Boston  See.  Nat.  Hist.  VH,  18u!>,  page 
114.)  but  in  a  narrative  of  a  second  ti-ip  to  the  Bahamas,  he  corrects 
this  error  by  recording  the  species  as  Turdus  plumbeus  and  says  "I 
tried  hard  to  procure  additional  specimens  of  this  interesting  species  but 
without  success  ",  (Proceedings  Boston  Soc.  Nat.  Hist.,  1863,  page  QK  ) 
clearly  indicating  that  he  had  taken  some  of  M.  plumbea  during  his  pre- 
vious visit,  but  he  makes  no  mention  of  any  member  of  the  genus,  except- 
ing rubripes,  hence  we  are  led  to  infer  that  the  three  specimens  given 
under  the  head  of  Turdus  nibripes  were  really  Plumbeous  Thrushes  and 
not  Red-legged  Thrushes.  Indeed,  upon  referring  to  Prof  Baird's  Be- 
view  of  North  American  Birds,  1864,  part  1,  page  36,  we  find  that  the 
M.  rubripes  of  Bryant  is  given  as  a  synonym  of  M.  plumbea.  Upon  re- 
ferring to  the  list  of  specimens  at  the  end  of  this  article,  we  find  that 
Prof  Baird  had  one  of  Dr.  Bryant's  original  specimens  in  hand,  thus  he 
could  not  have  been  mistaken.  Hence,  up  to  date,  no  authentic  record 
has  been  made  of  the  capture  of  M.  rubripes  on  the  Bahamas. 
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The  l)ill  of  M.  iiluinbea  is  black,  but  with  a  decided  uiidertintinp: 
i)f  canuiiic.  li'is,  brown.  Narrow  naked  space  on  inner  margin  of  eye- 
lids, inside  of  mouth,  including  tongue  and  feet,  bright  orange  carmine. 
In  M.  rubripes.  the  feet  are  orange  and  the  bill  brown.  But  this  species 
(lifters  mainly  from  M.  jdumbca  in  having  the  abdominal  region  and 
thighs  chestnut. 

MDIOCICIILA  RUBRIPES. 

Red-legged  Thrush. 

Cayman  Brae.  March  ^Jlst.,  188S.  The  song  of  the  Red-legged 
Thrush  is  ([uite  different  from  that  of  M.  plumbea.  The  bird  does  not 
appear  ti  be  commm.  The  first  that  I  saw  was  feeding  on  the  ground 
not  far  from  a  house;  the  second  was  in  the  phosphate  field  [  A  section 
where  the  ground  had  been  dug  over  in  order  to  procure  phosphate] 
perched  on  the  top  of  a  mango  tree,  and  was  singing.  The  third  was  in 
atree;near  the  door  of  my  house,  on  March  28th.  This  I  shot:  no  indi- 
cations of  breeding.  Shot  two  more  in  a  fig  tree  ni  the  phosphate  fields. 
[There  were  two  or  three  large  wild  fig  trees  in  this  field,  which  bore 
a  small  fruit,  that  when  ripe  was  very  sweet,  and  some  species  of  birds 
came  in  large  numbers  to  feed  upon  them.  Sometimes  fifty  or  more  of 
four  or  five  species  would  congregate  in  one  tree,  but  the  rarest  visitor 
was  the  Thrush.]  They  act  much  like  Robins,  one  that  I  saw  to-day 
fluttered  its  wings  as  it  alighted  to  feed,  much  as  I  have  seen  Robins 
do,  and  one  before  beginning  to  eat  emitted  some  harsh  cries. 

April  nth.  Found  the  Thrushes  quite  common  on  the  plantation 
at  the  east  end  of  the  island.  They  have  a  harsh  note  and  the  habit  of 
sittmg  perfectly  quiet  as  times. 

This  species  occurs  on  Cuba  and  it  is  rather  singular  that  it  should 
be  found  on  Cayman  Brae,  inasmuch  as  an  entirely  distinct  species  has 
been  described  frrm  Grand  Cayman  by  Mr.  Cory,  M.  ravida,  which  has 
the  bill  orange,  the  throat  without  white  stripes,  and  no  chestnut  on  the 
abdomen.     I  did  not  find  anv  Thrush  at  all  on  Little  Cavman. 
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SOME  METEOROLOGICAL  PHENOMENA. 

The  following  accounts  of  Meteorological  phenomena  have  been  re- 
corded by  me  at  various  times,  and  the  sketches  were  made  at  the  mo- 
ment of  observation.  As  will  be  seen,  these  peculiar  appearances  have 
usually  preceded  storms. 

When  encamped  on  the  west  end  of  Way  Key,  Florida,  a  short 
distance  from  Cedar  Keys,  in  1874,  I  ol>served  a  peculiar  appearance 
of  the  sun  at  about  the  time  of  its  setting.  This  was  on  the  evenings 
of  February  2oth.,  20th.,  and  27th.  There  was  a  fog  bank  in  the  west. 
lying  low  down  over  the  waters  of  the  Gulf  of  Mexico,  and  as  the  sun 
approached  this  bank  on  his  downward  way,  his  lower  disk  was  flattened. 
Fig.  47,  a.     It  maybe  here  observed  that  the  fog  was  not  dense  enough 


to  obscure  the  sun  at  all,  as  will  be  seen  further  on:  hence  the  part  miss-     : 
ing  from  the  disk  was  not  hidden.     As  the  sun  neared  the  horizon  line,     ' 
a  spot  or  portion  of  his  surface  suddenly  appeared,  seemingly,  on  the     ; 
surface  of  the  water,  and  at  a  greater  distance  from  his  center  than     j 
would  be  included  in  the  circle  of  his  disk,  ib.,  b.     This  spot  gradually     | 
broadened  out  and  finally  joined  itself  to  the  main  body  above,  resem-     ' 
bling,  somewhat,  a  balloon,  ib.,  c.     Then  it  was  observable  that  the  fog     ' 
bank  was  not  dense  enough  to  obscure  any  of  the  sun's  brilliancy,  for 
he  shone  with  equal  splendor  over  his  entire  surface,  looking  large  and     j 
red.     The  next  change  was  wlien  the  orb  of  day  Avas  half  submerged 
in  the  water,  when  he  began  to  be  divided  into  two  parts  ib..  d.     These     ' 
divisions  proceeded  rapidly  until  the  notches  on  either  side  met,  leaving 
an  oblong  patch,  before  the  sun  quite  disappeared,  witli  a  distinct  line     ; 
between  it  and  the  water,  ib.,c.  ! 

On  the  28th.  inst.  the  sun  set  as  usual,  and  also  on  March  1st.  The 
weather  during  the  three  days  of  the  phenomena  was  not  at  all  boister- 
ous, nor  was  there  any  remarkable  change  on  the  two  succeeding  days, 
but  on  the  night  of  March  1st.  there  was  a  severe  storm  of  wind  and 
rAn  from  the  southeast.     When  this  gale  was  at  its  height,  the  wind 
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suddenly  fell  but  in  a  few  moments  sprun  i;  up  again  and  blew  strongly 
but  not  with  its  previous  violence,  fi-om  the  north,  and  did  not  continue 
to  blow  long.  On  the  evening  uf  jMarch  ord.,  the  second  after  the  ces- 
sation of  tlie  storm,  a  similar  phenomenon  occurred  again  at  sunset,  but 
this  time  it  was  not  followed  by  any  marked  change  in  the  weather. 

During  the  sixteen  days  that  I  passed  on  Little  Cayman  during 
the  last  half  of  April,  1888,  I  saw  the  sun  sink  every  evening,  unol)- 
scured  by  any  cloud,  into  the  waters  of  the  Caribbean,  and  hi?,  lower 
portion  was  always  more  or  less  flattened  as  he  came  in  close  proximity 
with  the  water,  but  I  never  saw  any  division  as  at  Way  Key. 


Fig.  4S. 

On  Nov.  27th.,  1870,  while  in  the  .yacht  "Nina"  then  l3"ing  in  the 
Cape  Fear  River  just  off  Smithville,  North  Carolina,  I  saw  a  singular 
mirage.  From  where  we  were  anchored  we  could  see  the  tops  of  the  sand 
heaps,  which  Avere  all  that  remained  of  the  famous  Fort  Fisher,  and  the 
lantern  and  roof  of  the  lighthouse  that  stood  between  it  and  the  north 
channel  of  the  river.  There  had  been  a  light  southerly  wind  during  the 
previous  night,  but  this  fell  towards  morning,  and  by  sunrise  there  was 
a  dead  calm,  with  the  water  all  around  as  smooth  as  a  mirror.  Looking 
off  to  the  northeast  I  observed  that  the  whole  of  Fort  Fisher,  with  the  land 
of  the  point  on  which  it  stood,  and  the  lighthouse  was.  to  all  appearances, 
lifted  about  twice  its  former  height,  but  at  the  same  time  the  mounds 
of  the  real  fort  and  roof  of  the  lighthouse  could  be  seen  in  its  original 
position  below,  but  the  shadow  was  much  more  distinct  than  the  sub- 
stance. See  Fig.  48,  where  the  lower  line  of  objects  given  in  outline  rep- 
resent the  fort  and  light  in  its  original  position,  and  the  upper  shaded 
line,  the  mirage.  The  light,  in  the  cut,  has  been  inadvertently  placed 
at  the  north,  or  left  side  of  the  fort,  when  it  should  be  on  the  south,  or 
right  side. 

This  phenomenon  occurred  about  sunrise,  and  shortly  after  the  Avind 
began  to  blow  strongly  from  the  south-west.  It  continued  to  increase  in 
velocity  all  the  morning,  and  about  eleven  o'clock  I  noted  that  the  sky 
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jiresentcd  a  peculiar  appearance,  being  covered  Avith  singular  star-shaped 
clouds,  About  noon  the  wind  was  ver3'high,  and  the  rising  tide  was 
rushing  in  Avith  great  force.  I  had  been  out  ni  a  boat  on  the  opposite 
side  of  the  bay  Avith  an  assistant,  endeavoring  to  shoot  some  oyster  catcli- 
ers,  Avhen  noticing  that  the  AVatcr  Avas  groAving  rough,  Ave  returned  and 
encountered  some  huge  AA'aA^es  Avhen  crossing  the  harbor.  Shortly  after 
Ave  liad  regained  the  yaclit,  the  storm  rose  to  a  perfect  gale,  and  by 
tweh^e  o'clock  Ave  dragged  our  light  anchor,  and  Averc  obliged  to  put  doAvu 
a  heavier  one  to  prevent  fouling  Avith  vessels  astern.     Other  crafts  also 
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dragged  during  the  most  furious  portion  of  the  gale,  but  Avithout  doing 
any  damage.  The  Avind  continued  high  till  late  at  night.  There  Avas 
a  lurid  overcasting  in  the  sky  to  the  soutlnvest,  Init  the  sunset  Avas  i)ur- 
ple  and  gold.  By  midnight  the  Avind  had  fallen,  and  had  shifted  to  the 
northeast  and  contimied  to  bloAv  from  this  quarter  all  day,  but  was  not 
very  high.  At  nitrht  hoAvever,  it  again  increased  in  violence  accompa- 
nied by  a  high  sea.  On  the  2!)th.  inst.  the  stonn  continued,  with  rain, 
but  by  the  oOth,  although  cloudy  in  the  morning,  the  Avind  had  fallen 
andchanged  to  the  north Avard. 

It  Avas  noticeable  just  ]ircceding  this  gale  that  the  shore  birds  Avere 
remarkably  stupid,  appearing  as  if  dazed. 

When  on  Bird  Rock,  in  the  Gulf  of  St.  liaAvrence,  early  in  July, 
1S7;^.  1  observed  a  singular  mirage  of  the  neighboring  islands.  Usually 
the  only  land  visible  from  Bird  Rock  is  Byron  Island,  some  ten  miles 
to  the  southAvard.  and  sometimes,  the  other  more  northern  of  the  ^lag- 
dalens,  but  on  this  particular  day.  also  early  in  the  morning,  1  saAV  dis- 
tinctly Anticosta  to  the  northAvest,  NeAvf  )undland  to  the  eastAvard.  and 
St.  Pierre  to  the  southAvard. 
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'This  phenomenon  was  followed  by  a  storm,  so  violent  that  the  j^reat 
A\ axes  which  were  hurled  against  the  rock  made  it  tremble  from  base  to 
s^innmit.  and  sent  the  spray  over  the  top  of  the  lighthouse,  although  it 
A\as  ekn'ated  two  Innuli-ed  feet  above  the  sea  level. 

On  the  night  of  the  I'd.  of  Dec.  following  the  storm  at  Smithville, 
North  Carolina,  I  observed  a  singular  ap]x?arance  of  the  moon,  when  ris- 
ing out  of  the  water  to  the  eastward.  There  was  seemingly  a  half  moun 
remaining  in  the  water  at  the  end  of  the  pathway  of  light,  that  the  moon 
always  sheds  upon  the  surface,  with  its  nppev  disk  in  contact  with  the 
loAver  of  the  true  moon.  This  phen<  inenon  lasted  only  a  few  moments. 
See  Fig.  4S. 

This  moon  mirage  was  followed  by  very  cold  weather  for  that  sec- 
tion, the  thermometer  falling  to  18  degrees  above  zero.  That  morning 
T  found  some  singular.  ])lant  shaped  frost  crystals  in  the  pine  woods. 
These  crystals  wore  six  inches  high  and  three  quarters  of  an  inch  in  di- 
ameter, with  the  terminations  curled  backward,  giving  them  a  singularly 
leaf  like  appearance,  while  their  resemblance  to  plants  was  heightened 
by  the  fact  that  they  grew  in  clusters.  See  JH'ig.  4!),  the  longer  leaves 
to  the  right  are  those  of  a  species  of  lily,  while  to  the  left  of  them  are 
the  frost  crystals.  They  were  to  be  found  in  numbers,  and  their  ori- 
gin was  probably  due  to  the  sudden  cold  encountering  a  moisture  laden 
atmosphere. 

On  Nov.  27th.,  18S7, 1  was  on  a  small  schooner  that  1  had  chartered, 
lying  in  Fresh  Creek,  Andros,  Bahamas.  There  had  teen  a  continous 
gale  blowing  for  five  days  with  the  wind  northeast,  and  on  the  night  of 
this  day  the  wind  still  continued  high,  with  frequent  thunder  showers. 
I  )uring  the  intervals  betAveen  the  showers,  the  moon,  then  full,  or  nearly 
so,  shone  out  between  the  rifts  in  the  clouds.  About  ten  o'clock  I  went 
en  deck  just  after  the  passage  of  a  shower,  to  vratch  the  dark  masses 
<if  clouds  that  were  rushing  wildly  across  the  face  of  the  moon.  A  lit- 
tle rain  fell  from  some  of  the  larger  portions  of  clouds,  and  it  was  just 
as  one  of  these  showers  had  passed,  allowing  the  moon  to  shine  outAvith 
sudden  splendor,  that  I  saAV  a  distinct  rainboAv  spanning  the  creek  to  the 
westAvard.  the  moon  then  having  attained  an  altitude  of  about  forty-five 
<legrees  from  the  eastern  horizon.  The  bow  Avas,  as  I  liaA'e  said,  distinct 
but  pale,  yet  some  of  the  brighter  colors  Avere  visible.  It  lasted  only  a 
fcAv  moments  then  disappeared,  but  the  effect  of  its  sudden  appearance 
amid  the  Hying  masses  of  dark  clouds,  and  in  the  very  midst,  as  it  Avere, 
of  the  hoAvlhig  gale,  was  Aveird  and  ghostly  in  the  extreme.  On  Dec.  1st. 
1  saAv  another  boAV  by  moonlight. 

Both  of  these  boAvs  instead  of  indicating  pleasant  Aveather,  appeared 
in  the  midst  of  one  of  the  longest  gales  Avith  Avhich  the  Bahamas  had 
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been  visited  for  years.  Practically,  the  storm  began  on  Nov.  27th.,  but 
was  preceded  by  huge  waves  as  early  as  the  2;jth  ,  making  Nassau  bar 
impassable  f:ir  vessels,  and  the  wind  continued  high,  till  the  night  of 
the  fourth  of  December.  I  Avas  told  at  Fresh  Creek  that  there  had  never 
been  such  a  high  sea  known  there  before,  at  all  events,  it  broke  in  one 
continuous  line  of  foam  over  the  Goat  Keys  that  form  part  of  the  reef 
outside  the  mouth  of  the  creek,  and  the  Avater  Avithin  rose  at  least  ten 
feet  higher  than  during  ordinary  Aveather. 


NOTES  ON  THE 

SOUTHWAED  EMIGRATION  OF  THE 

WHITE-BELLIED  SWALLOW,  HIRUNDO  BICOLOR. 

The  f)lloAving  notes  on  the  southAvard  migration  of  the  White-bel- 
lied SwalloAv  were  made  under  peculiarly  fivorable  circumstances,  and 
are  of  intcj'est  on  this  account.  In  the  autumn  of  LS7;5, 1  took  a  voyage 
in  the  yacht  "Nina "from Woods  Holl,  Mass.,  to  Jacksonville,  Florida. 
We  sailed  from  Woods  Holl  on  October  14-th.,  and  arrived  in  the  St. 
Johns  River,  Florida,  tn  Jan.  l()th.,1877.  During  this  leisure  voyage 
Avhich  Avjis  made  as  for  as  possible  along  the  inside  passages,  viz.,  the 
bays,  sounds,  and  nvers,  Avhich  are  connected  by  a  system  of  canals,  I 
had  an  excellent  o|»portunity  of  noting  the  south Avard  movements  of  the 
birds,  ajid  the  SwalloAV  mentioned  was  one  that  received  considerable  at- 
tention. 

On  the  lOth.  and  11th.  of  October,  I  found  the  White-bellied  SAval- 
lows  abundant  at  Woods  Holl.  On  the  morning  of  the  12th.  instant  a 
large  flock  Ava.^  seen  flying  about  in  a  compact  mass  oA-er  the  hills,  after 
Avhich  they  disappeared. 

Wliile  Avc  were  lying  at  Ncav  Bedford  on  the  loth.,  we  had  a  snow- 
storm, lasting  all  the  morning  Avith  a  cold  northwest  Avind,  and  the 
Aveather  Avas  very  cold  for  the  folloAvmg  three  days,  thus  I  felt  certain 
that  Ave  Avere  beliind  all  of  the  SAvalloAvs. 

At  Perth  Amboy,  New  Jersey,  on  Oct.  2.5th.,  saw  a  few  White-bel- 
lies, evidently  the  rear  guard  of  the  general  migration.  The  Aveather  at 
this  time  was  moderately  warm,  but  on  the  27th..  when  we  were  in  tho 
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Delaware  River  we  experienced  another  cold  wave,  the  Avind  being  north- 
west, and  quite  higli. 

On  Nov.  12th.  in  Pamlico  Sound,  North  Carolina,  we  again  came 
up  with  the  Swallows,  here  we  saw  a  large  flock  flying  about  the  marsh- 
es of  t|ie  western  side.     They  were  still  about  on  the  following  day. 

Dec.  2!Jth.,  at  St.  Catherine's  Sound,  Georgia,  I  shot  a  White-bellied 
Swallow  out  of  a  large  flock  that  were  flying  over  the  marshes.  The 
next  day  was  very  cold,  there  having  been  a  hard  frost  during  the  night, 
consequently  the  Swallows  disappeared. 

Jan.  -Ith.,  we  again  caught  up  with  the  Swallows  at  St.  Simon's 
Island,  Georgia,  but  there  were  only  a  few  specimens. 

On  Jan.  7th.,  when  near  the  St.  Johns  River  we  saw  the  Swallows 
once  more,  and  being  now  in  the  milder  climate  of  Florida,  saw  them 
nearly  every  day.  They  are  constantly  resident  in  Florida  during  win- 
ters, but  Avander  about  the  state  in  large  flocks,  apparently  visiting  var- 
ious portions,  but  never  remain  long  in  one  place  north  of  the  middle  sec- 
tion. In  the  vicinit}'  of  Indian  River  they  may  be  seen  every  da}'. 
It  is  probable  that  this  portion  of  Florida,  and  southward,  is  the  Avinter 
home  of  the  White-bellied  SAvalloAvs,  and  that  during  warm  spells  some 
Avander  further  north. 

By  the  foregoing  notes  it  Avill  be  seen  that  this  species  of  SAvalloAV 
keeps  only  just  so  far  beyond  the  reach  of  cold  as  Avill  Avarrant  it  finding 
a  sufiicient  supply  of  food,  although  in  autumn  the  White-bellied  Swal- 
lows eat  a  large  number  of  the  fruit  of  the  baj'berry,  at  least  while  they 
are  in  iNIassachusetts,  yet  it  is  quite  probable  that  they  cannot  subsist 
on  this  diet  long,  but  must  also  obtain  some  insects.  That  they  do  sub- 
sist for  a  time  upon  bayberries  after  the  frosts  have  destroyed  many  of 
the  insects  wliich  form  their  habitual  means  of  sustenance,  shoAvs  that 
they  migrate  Avith  considerable  reluctance.  Thus,  Avhile  it  is  probable 
that  the  White-bellied  SAvalloAvs  cannot  endure  any  great  degree  of  cold, 
they  certainly  do  remain  in  the  north  long  after  frosts,  and  thus  their 
migrations  are  governed,  in  a  great  measure,  by  the  food  sui»ply. 
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MONOGRAPH  OF  THE  GENUS  STROPKIA, 

(Continued  from  Page  I^m.) 

24.     STROPHIA  UVA  Lrx3;. 

Grape  Strcphia. 
Plate  XVJ.  1  &  1a:  Fig-.,  ;}1,  shell. 
Turvo  uva  Linn.  Syst.  Nat.,  XHI  erl.p.  8G4,  No.08 
DESCRnmON. 
Sp.  Ch.     Size,  medium.     Shell,  not  heavy.     Striations,  i)rcsent. 
Teeth,  two,  very  short  and  both  close  together.     Whirls ,11,  very  narrow . 
Form  of  shell,  short  and  oval,  with  the  gi-eatest  diameter  at  the 
third  and  fourth  Avhirls.  while  the  first  and  fifth  are  about  equal  in  di- 
ameter, from  the  fifth  whirl  the  shell  narrows  sjradually  to  the  rounded 
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Fig.  51. 

apex.  The  whirls,  excepting  the  first,  are  narroAV,  the  seC'-^nd.  third- 
and  fourth  being  of  about  the  same  width,  while  these  and  the  fifth,  tak- 
en together  e(|ual  the  first.  The  striations  are  quite  pfominent.  Fig. 
51.  a,  (where  they  are  enlarged )  22  on  the  first  whirl;  they  are  very  reg- 
ularly arranged  in  lines,  and  are  about  an  equal  distance  apart,  the  in- 
terspaces being  a  little  wider  than  the  prominences.  The  striations  are 
smooth  and  rounded  on  top. 

Aperture,  small  and  contracted,  measuring  a  little  less  within,  than 
at  the  entrance.  Lower  tooth,  small,  not  over  .02  high  by  .05  long,  and 
is  placed  well  over  to  the  left  of  the  center,  and  just  above  it,  not  over 
.02  distant,  to  the  very  short  upper  tooth,  see  ib..  b,  for  an  enlarged  cut. 
of  these  remarkable  teeth. 

Margin,  not  produced  forward  quite  as  far  as  the  diameter  of  the 
shell,  is  slightly  inclined  to  the  right,  is  thin,  measuring  only  about  .02, 
and  the  waiter  posterior  portion  is  rolled  slightly  dowuAvard,  and  produced 
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into  a  thin  edge.     The  frontal  bar  is  prominent  enough  to  interrupt  the 
stria  tions. 

Color  of  shell,  externally  white,  polished  and  shining  internally  and 
'  >n  the  striations,  within  the  aperture  there  is  a  faint  tinging  of  yellowish. 

DIMENSIONS. 

Size  of  figured  specimen,  ,87  by  .37.  Largest  specimen,  .90  by  .40^ 
-To  by  .oi).  Greatest  diameter,  AO,  smallest,  .33.  Longest  specimen, 
J«),  shortest,  .7-1 

OBSERVATIONS, 

Among  the  shells  of  this  singular  species,  that  have  passed  through 
my  hands  there  is  considerable  variation  in  form,  teeth,  and  in  num- 
ber of  striations.  The  widest  departure  from  the  types  in  regard  to  form 
is  one  in  which  the  fii-st  four  whirls  are  of  the  same  diameter,  then  the 
shell  tai>ers  to  a  rather  acute  point,  A  second  form  has  the  first  four 
whirls  of  the  same  diameter  and  with  the  apex  rounded  as  in  the  type. 
Neither  of  these  forms  have  the  bulging  appearance  so  characteristic 
«f  the  species.  It  is  remarkable  that  of  two  cylindrical  shells  before  me 
<me  has  one  tooth  only,  and  the  other  has  none.  This  and  the  pointed 
form  may  each  constitute  a  species,  as  it  is  possible  that  these  charactere 
are  constant,  and  that  the  shells  which  are  so  marked  come  from  differ- 
ent locations.  The  specimen  that  I  have  figured  came  from  the  collection 
of  the  Boston  Society  of  Natural  History  and  was  labeled  as  coming 
from  Curacoa,  while  others  which  I  have,  nearly  similar,  are  labeled 
ns  havhig  been  collected  on  Guadaloupe.  The  one-toothed  and  toothless 
specimens  are  simply  labeled  West  Indies.     (  Sec  Fig  ol,  c.) 

Typical  shells  of  this  species  maybe  at  once  recognized  by  the  nar- 
row aperture,  with  the  teeth  close  together,  thus  constituting  a  group, 
as  noted  on  page  lol,  the  narrow  whirls  with  their  prominent  striations, 
arranged  in  regular  lines,  and  the  peculiar  bulging  form  below  the  mid" 
die  of  the  shell. 

HISTORY  AND  DISTRIBUTION. 
This  species,  although  the  very  oldest  described  shell  of  the  genus, 
appears  to  have  been  recognized  by  many  conchologists  from  the  first, 
Avhile  nearly  all  have  described  it  correctly;  Avhere  a  figure  has  been  given 
it  is  clearly  of  this  si^ecies.  I  most  heartily  Avish  that  the  status  of  all 
of  the  older  described  species  were  as  easily  established  as  this.  (In  this 
connection  see  remarks  under  head  of  S.  mumia.)  This  is  somewhat 
remarkable,  as  the  description  given  by  Linnaeus  most  certainly  could 
be  applied  to  almost  any  of  the  smaller  Strophias  Avith  striations,  al- 
though to  few,  and  not  even  to  this,  excepting  to  the  form  mentioned, 
can  the  term'-apatura  unidentata"  (aperture  one-toothed)  be  applied. 
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I  append  Linnaeus'  original  descriptions,  -with  a  translation,  and 
also  Sylvanus  Ilanley's  remarks  on  the  tyjie  -which  he  has  examined  in 
the  collection  of  Linnaeus. 

Description  of  Turbo  uva  as  given  in  the  thirteenth  edition  of  Lin- 
naeus' Systema  Naturae,  page  8G04-3G0o,  No.  08. 

"  T.  testa  cancellata  ovata  obtusa:  anfractibus  contiguis:  striis  lon- 
gitudinalibus  imbricatis. 

Habitat  in  mari,  Americanum  australem,  alluente,  testa  ab  1  1-2 
pollicem  longa,  alba,  cincerea  aut  spadicca,  umbillicata,  anfractibus  cir- 
citer  12  primo-triplo  majore  secundo:  sulcis  iutermediis  striis  sequalibus, 
apatura  imidentata. " 

Shell,  obtuse  oval,  whirls  close  together,  striaiions,  longitudinal 
and  overlapping. 

Habitat  in  the  ocean  of  Southern  America  and  in  rivers  ;  shell  one 
and  one  half  inches  long,  Avhite,  cincerous,  or  chestnut,  umbilica ted,  en- 
circled by  twelve  whirls,  the  first  of  which  is  three  times  as  large  as 
the  second.  Sutures  between  the  equal  striations,  aperture  one  toothed. 

Sylvanus  Hanley  in  the  Shells  of  Linnaeus  says;  "  The  Pupa  uva 
cf  Pfeiffer's  Monograph  alone  of  the  shells  in  the  cabinet  of  Linnaeus, 
who  has  recorded  his  possession  of  the  species,  answers  to  the  definition 
of  this  common  shell".  (Ipsa  Linnaei  Conchylia.  The  Shells  of 
Linnaeus,  Determined  from  his  Manuscripts  and  Collection ;  by  Sylva- 
nus Hanley.    London,  ISoH,  page  o-lo. ) 

25.    STROPHIA  MUMIABrug.  i 

Mumia  Strophia. 
Plate  XVI,  A,  B,  c,  k  Fig.  52,  a,  b,  c,  shell. 
Bulimus  mumia  Bruguiere,  Encyclopedic  Methodique;  Nat.  His. 
Des  Vers,  I,  page  348,  No.  87.  . 

•DESCRIPTION. 

Sp.  Ch.  Size,  very  large.  Shell,  heavy.  Striations,  present. 
Teeth,  two,  not  long  nor  high.     Whirls,  10  to  12. 

Form  of  shell,  cylindrical,  with  the  first  three  whirls  equal  in  diam- 
eter, the  fourth  is  but  little  smaller,  but  from  this  the  shell  slopes  to  a 
point,  forming  an  angle  of  about  G5  degrees.  The  first  Avhirl  is  long, 
occupying  almost  one  half  of  the  length  of  the  shell;  the  second  Avhirl 
is  as  wide  as  the  third  and  one  half  of  the  fourth,  the  fourth  is  equal  in 
width  to  the  next  two  lower,  and  each  successive  whirl  is  of  the  same 
proportionate  width.  The  striations  are  not  numerous,  (20  to  the  first 
whirl,)  they  are  not  very  prominent,  are  irregular  in  form,  and  not  ar- 
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EXPLANATION  OF  FIGURES  ON  PLATE  XVI. 

1b'-'.  Strophia  dallii,  right  hand  figure,  front  view  of  type ;  left, 
right  view  of  same. 

2b.     Strophia  maritima,  front  view;  2a,  right  side  of  same. 

1a.  Strophia  uva,  right  side ;  1b,  front  of  same ;  Ic,  another  form 
of  same  species. 

3a.     Strophia  mumia,  front ;  3b,  right  side  of  same. 

■iA.     Strophia  brownei,  front  view  of  type;  -iB,  right  side  of  same. 

oa.     Strophia  viola,  front  view  of  type ;  5b,  right  side  of  same. 

6a.     Strophia  orbicularia,  front  view ;  Cb,  right  side  of  same. 

7a,    Strophia  glans,  right  side ;  7b,  front  of  same. 
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rani^cd  in  lines,  are  only  very  slightly  inclined  from  right  to  left,  and 
the  interspsces  are  about  twice  as  wide  as  the  prominences.  The  stri- 
ations  are  very  slightly  fxirrowed  on  top,  but  the  edges  are  round  and 
polished. 

The  ajierture  is  very  large  and  open,  measuring  considerable  more 
within  than  at  the  entrance.  The  lower  tooth  is  proportionally  short, 
being  about  .li'  long,  and  is  not  high,  about  .04:,  and  its  position  is  cen- 
tral: the  upper  is  situated  about  .10  above  it,  and  is  represented  by  a 
mere  j^-otuberance  on  the  column. 
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Fig,  52. 
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Margin  not  produced  forward  beyond  the  diameter  of  the  shell,  and 
is  inclined  very  much  to  the  left,  far  beyond  the  side,  it  is  considerably 
thickened  but  beomes  thinner  on  the  edge,  which  is  rolled  backward 
considerably,  producing  a  very  flanging  mouth,  being  in  fact  nearly  bell- 
shaped.  The  frontal  bar  is  not  very  prominent  and  the  striations  are 
not  interrupted,  indeed  the  whole  interior  of  the  shell  is  roughened  with 
depressions  which  correspond  to  the  external  prominences. 

Color  of  shell  externally,  mixed  white  and  pale  chestnut,  both  col- 
ors being  arranged  in  transverse  zigzag  markings  that  are  often  arro  w- 
shaped.  On  the  body  of  the  shell  the  colors  are  in  about  equal  parts, 
but  on  the  back  of  the  upper  whirl,  the  white  predominates,  almost  to 
the  exclusion  of  the  chestnut.  Within,  the  color  is  pale  orange,  fading 
gradually  into  white  on  the  outer  portion  of  the  margin. 

DLMEXSIONS. 

Size  of  specimen  figured,  1. '8  by. 57.  Largest  specimen.  1.75  by 
GO :  smallest,  1.25  by  .45.  Greatest  diameter  .00:  smallest.  .45.  Long 
est  specimen,  1.75;  shortest,  1.25. 
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OBSERVATIONS. 

There  is  an  inclination  in  this  species  to  become  more  elongated 
iind  cylindrical,  thus  in  some  specimens  the  first  four  whirls  areof  t  h  e 
same  diameter.  There  is  also  some  variation  in  color,  but  thecharacter- 
jstic  zigzag  markings  in  chestnut  are  always  jiresent. 

The  small-sized  specimen  given  under  head  of  dimensions  may  con- 
stitute a  separate  si>ecies  as  it  is  a  much  thinner  shell,  with  a  less  open 
mouth,  and  a  much  narrower  margin,  'J'he  markings  are  also  more  dis- 
tinct, the  chestnut  being  deeper  in  shade. 

This  species  may  be  considered  as  the  type  of  a  group  of  shells^ 
most  of  which  I  believe  Inhabit  Culxi,  and  which  have  the  j^eculiar  flang- 
ing moutli  and  zigzag  markings.  The  markings  are  confined  to  a  very 
limited  number  of  si>ecies,  but  the  open  mouth  is  peculiar  to  the  greater 
number  of  Cuban  Strophias. 

This  shell  may  be  at  once  recognized  by  the  large  size,  flangi)»g 
margin,  in-egularly  formed,  widely  separated  striations,  which  occupy 
all  of  the  whirls,  excepting  the  two  lowest,  and  the  zigzag  markings 
which  give  the  shell  a  rougher  appearance  than  it  really  presents  upon 
close  examination. 

HISTORY  AND  DISTRIBUTION, 
I  have  said  under  head  of  the  preceding  species,  that  it  is  fortunate 
that  conchologists  arc  all,  or  nearly  all,  agreed  u|wn  just  what  Strophia 
uva  is,  for  many  of  the  older  described  species  of  the  genus  are  far  from 
being  in  a  similar  condition.  The  species  in  hand  presents  one  of  those 
very  problems  which  has  given  me  a  great  deal  of  trouble  to  settle. 

The  difficulty  can  be  stated  in  a  few  words.  In  17'J2,  Bruguiere 
described  in  the  Encyclopedic  Methodique,  among  other  shells,  some  of 
them  Strophias,  a  species  which  he  calls  Bulimus  mumia,  most  evident- 
ly a  Strophia,  although  he  considered  it  a  marine  shell.  Now  his  descrip- 
tion is  so  general  that  it  may  be  applied  to  almost  any  species  of  Stro- 
phia having  aflanging  margin,  more  especially  to  several  Cuban  species. 
In  proof  of  tins  we  have  only  to  glance  at  the  desCT'iption  and  figures  of 
those  authors  who  haA'e  described  this  species  since,  scarcely  any  two 
have  interpreted  Bnigixierc's  desei'iption  in  the  same  way,  or  in  other 
words,  scarcely  any  two  have  applied  his  name  to  the  same  species  of  shell. 
Such  being  the  facts  of  the  case,  as  I  shall  endeavor  to  show  later 
in  this  article,  the  qiiestion  comes,  to  "what  species  of  flanging  mouthed 
shell  is  the  name  of  mumia  to  be  applied?  To  show  in  the  outset  that 
Bruguiere's  description  is  far  from  being  detailed  enough  to  clearly  de- 
fine any  one  species  of  Strophia,  I  give  it  below,  first  in  the  original 
Latin  and  French,  then  translated. 


Mmt.iptiox  op  species.  li'.l 

The  description  is  IVom  tlic  Encyclopedic  Metliodiiiue:  llis.  Nat. 
t)es  Vars.  I,  page  o48,  No.  S". 

T.  subc^dindrica,  oblique  sulcata,  apetura  semi-ovata,  bidentata, 
fulva. 

Celle-ci  est  marine  &  uistincte  de  celle  qui  £uit,  par  son  epaisseur. 
par  son  vohimc.  comnio  par  la  couleur  de  son  ouverture  &  par  les  deux 
<ients  dont  elle  est  armee.  Ellc  a  sur  vuie  longueur  de  dix-sept  lignes,  un 
demiponce  de  diametre  &  envire  n  dovxze  tours.  Sa  forme  est  cylindrique, 
mais  le  cote  de  la  spire  est  termine  en  toupie.  &  son  bout  est  moins. 
obtus  que  dans  le  Bulime  fuseau ;  le  retrecissement  de  cette  extremi- 
te  ne  commence  a  devenir  sensible  que  vers  le  cinquieme  tour  &  presque 
nux  deux  tiers  de  sa  longueur.  La  supei-fice  des  spires  est  presque  plate 
vt  gamie  de  cotes,  arnndios  (^bli(pies.  qui  sont  separees  les  unes  des 
autres  par  des  interstices  a  peu-pres  egaux.  Les  sutures  sont  simples, 
plus  profondes  que  dans  Tesjiece  precedente,  excepte  sur  les  cinq  ou  six 
derniers  tours  du  sommet.  L'ouverture  ne  difiere  de  celle  du  Bulime 
fuseau  qu'  en  ce  qu'elle  a  un  pen  moins  de  longueur  &  un  pen  plus  de 
largeur  que  dans  cette  esi^ece;  sa  levre  droite  est  epaisse  &  repliee  a  I'cx' 
terieur  en  guise  de  bourrelet.  h  gauche  est  situee  comme  dans  la  prece- 
dente &  collee  sur  la  convexite  du  second  tour:  elle  offre  dans  Tinterieur. 
un  pli  semblable,  dont  la  grosseur  est  proportionnee  a  celle  de  la  co- 
<|uille:  on  volt  un  second  pli  moins  eleve  q\ie  la  premier  dans  le  fond  de 
Touverture  a  la  base  de  la  columelle,  qui  semble  dependre  de  la  pro- 
fondeurde  l^ombilic.  Celui-ci  est  situee  comme  dans  Tespece  prece- 
dente, mais  il  est  plus  ouvert  cS:  meme  plus  profond.     . 

Cette  a  coquelle  est  blanche  a  Texterieur,  faiive  ou  rousse  dans 
Touverture  &  sur  les  bords  des  levres,  &.  rougeatre  vers  sommet  de  la 
spire  ;  elle  est  marine  &  de  1  Ocean  Americain. 

Translated,  reads  as  follow.  Shell  sub-cylindrical,  sutures  oblique, 
aperture  semi-oval,  two-toothed,  yellow. 

The  latter  is  marine,  and  distinct  from  the  one  that  folloAvs,  by  its 
breadth,  by  its  bulk,  as  by  the  color  of  its  opening  and  by  the  two  teeth 
with  which  it  is  provided.  It  is  about  17  lines  (about  L50)  in  length, 
and  one  half  inch  in  diameter  and  has  about  twelve  Avhirls.  The  form 
is  cylindrical  but  the  end  of  the  spire  is  in  the  shape  of  a  top,  and  its 
tip  is  less  obtuse  than  in  the  spindle  bulime.  The  narrowing  of  this 
extremity  becomes  noticeable  only  about  the  fifth  whirl,  and  at  nearly 
two  thirds  its  (the  shell's)  length.  The  surface  of  the  cone  is  almost 
flat  and  provided  with  ribs,  rounded  and  oblique,  which  are  separated 
by  nearly  equal  spaces.  The  sutures  are  single,  deeper  than  in  the  pre- 
ceding species,  except  about  the  last  five  or  six  whirls  of  the  top.  The 
opening  differs  from  that  of  the  Bulimus  fuscis  only  in  that  it  is  a  little 
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shorter  and  a  little  -wider  than  in  that  species:  its  right  lip  is  thick 
and  turned  up  at  the  extremity  like  a  tumbling  cap,  the  left  is  situated 
as  in  the  preceding  (species)  and  is  placed  (stuck)  on  the  convexity  of 
second  -whirl.  It  presents  in  the  interior  a  similar  f  »ld.  whose  size  is 
proportional  to  that  of  the  shell.  There  is  a  second  fold  lower  than  the 
first  in  the  bottom  of  the  opening  at  the  base  of  the  collumella  which 
seems  to  hang  from  the  depths  of  the  umbilicus.  The  latter  is  situated  as 
in  the  preceding  species  but  is  more  open,  and  also  deeper.  Tliis  shell 
is  -white  on  the  outside,  reddish,  erred,  in  the  opening  and  on  the  edge 
of  the  lips,  and  reddish  about  the  top  of  the:.conc,  it  is  marine,  and  is 
found  in  American  Seas. 

It  is  evident  fi-om  the  foregoing  description  that  the  author  had 
some  species  of  Strophia  that  had  two  teeth,  that  is,  two  prominent  teeth, 
as  in  the  majority  of  speies  the  of  genus,  not  as  in  uva,  that  was  about 
an  inch  and  a  half  long,  by  a  half  inch  in  diameter,  that  was  cylindrical 
in  form,  but  narrowed  to  a  point  from  the  fifth  whirl,  it  wits  also  pro 
vided  with  striations  (  cotes)  which  are  oblique  and  separated  by  about 
equal  spaces,  the  margin  is  flanging,  resembling  a  tuinbling  cap,  it  is 
■white  externally,  but  reddish  in  the  opening  and  c.  the  margin. 

Such  in  brief  are  the  only  characters  which  will  be  of  any  service 
in  determining  the  species  that  the  author  had  in  hand,  but  unfortunate- 
lythese  will  answer  for  several  Cuban  shells. 

As  remarked,  authors  in  endeavoring  to  fit  this  too  general  descrip- 
tion to  some  species  of  Strophia  have  failed  to  agree.  A  hasty  review 
of  some  of  the  principal  works  on  the  genus  will  serve  to  illustrate  just 
hovf  widely  authoi-s  havedisagi-eed. 

Strophia  mumia  was  described  in  \7U'2.  but  no  figure  Avas  given  of 
it  at  that  time,  and  the  first  one  of  a  shell  intended  to  represent  this 
species  is  an  Illustrated  Introduction  to  Lemarke's  Conchology,  by  Ed- 
mund A.  Crouch,  London,  1827,  Plate  XV,  No.  2.  Here  is  given  an 
immistakable  portrate  of  the  species  that  I  have  named  S.  cinerea,  a  shell, 
in  which  the  development  of  the  margin  is  reduced  to  nearly  or  quite  a 
minimum,  in  place  of  being  large  and  flanging.  It  is  not  white  without 
nor  reddish  within,  but  the  other  characters  given  by  Bruguiere  might 
apply  to  this  shell  yet  they  are  really  generic,  and  will  also  apply  to  any 
Strophia  with  striations. 

Next  we  turn  to  the  Ilistore  Naturelle  Generale  et  Particulere  des 
MoUusques,  par  D.  De  Ferussac  et,  G.  P.  Deshayes,  Paris,  182()-18r>l, 
Vol.  II,  Plate  ITjo,  Fig.  4, '>,  &  (I,  where  is  given  figures  of  what  the  au- 
thors consider  mumia.  No.  4  is  a  mottled  shell,  but  too  slender  and 
iwintcd  for  typical  mumia,  and  is  what  is  oftenest  given  as  S..  crysalis, 
both  in  figures  and  in  collections,  while  5  &,  (J  are  white  shells  of  quite 
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;\  different  species.  On  i")age  20Softhis  Avoi-k  \vefin(l  Pfeiffer's  descrip- 
tion as  given  in  his  Monograph  copied  in  full. 

Again  in  Systematisches  Conchylien-Cabinet  von  Martini  und 
Ohemintz  by  II.  C.  Kuester,  Nuernberga,  18r)2,  Plate  I,  Figs.  1  <fc  2  we 
find  the  pointed  form  of  S.  uva.  mentioned  on  page  175  of  this  work,  giv- 
en as  mumia,  while  on  the  same  plate  unmistakable  figures  of  typical 
mumia  are  labeled  as  chrysalis.  Then  on  Plate  XV  is  given  another  fig- 
ure of  what  is  considered  also  as  mumia,  but  which  looks  quite  like  my 
S.  alba.     On  page  10  we  also  find  an  exact  copy  of  Pfeiffer's  description. 

In  the  comparatively  recent  Conchologia  Iconica  or  the  Illustrations 
of  the  Shells  of  Molluscous  animals,  by  Lovell  Augustus  Reeve,  London, 
1878,  on  Plate  I,  -h,  we  find  for  the  first  time  the  shell  that  I  have  also 
considered  mumia  figured,  but  ob  on  the  same  plate  represents  quite  a 
ilifferent  shell,  probably  S.  infanda  or  an  allied  species. 

In  the  face  of  these  various  opinions  regarding  the  status  of  a  giv- 
en species,  it  becomes  somewhat  difficult  to  decide  as  to  what  course  to 
pursue.  At  first  I  was  inclined  to  take  the  earliest  recognizable  figure 
and  call  the  species  that  it  represented  mumia,  but  as  shown,  this  is 
Crouch's  figure  of  S.  cinerea,  a  shell  so  widely  different  from  that  which 
Bruguiere  had  in  hand  when  he  Avrote  his  description,  and  which  I  do 
not  remember  to  have  seen  in  any  collection  labeled  as  mumia,  that  I 
have  decided  not  to  adopt  such  a  rule.  In  fact  I  do  not  see  as  any  fixed 
rule  can  be  made  in  regard  to  establishing  the  status  of  the  older  de- 
scribed species  of  Strophia  where  no  recognizable  figure  accompanies 
the  description.  In  this  case  I  have  followed  what  may  be  called  uni- 
versal usage,  that  is  I  have  taken  a  species  of  shell  which  embraces  all 
of  the  characters  given  in  the  original  description,  and  which  I  have 
found  in  most  collections  labeled  as  mumia,  and  have  considered  it  as 
the  type  of  mumia.  and  I  can  see  no  good  reason  why  conchologists 
should  not  uphold  me  in  this  decision. 

I  have  access  to  most,  if  not  all,  of  the  literature  on  Strophia,  while 
I  have  also  seen  some  of  the  best  collections,  and  shall  use  every  avail- 
able means  to  unravel  the  tangle  in  which  many  species  of  this  genus 
are  now  involved,  but  it  will  be  at  once  seen  by  any  one  who  attempts  to 
identify  species  from  the  short,  too  often  obscure,  Latin  descriptions 
which  are  unaccompanied  by  good  figures,  that  it  is  exceedingly  difficult 
to  determine  what  species  the  author  of  such  descriptions  had  in  hand 
wdien  he  Avrote  them.  One  has  only  to  glance  at  the  figures  ofFerussac 
and  Kuester  cited  in  the  foregoing  article  to  see  that  both  have  not  only 
figured  shells  quite  different  from  mumia,  but  that  they  have  each  given 
different  species  from  one  another,  and  to  crown  all,  both  figure  two  or 
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more  species  as  one,  )'et  both  had  Pfeiffer's  description  to  work  with,  for 
they  have  copied  it,  as  before  mentioned. 

The  shells  of  this  species  which  I  have  seen  have  simply  been  la- 
beled as  coming  from  Cuba. 

STROPHIA  BROWNEI  Novo. 
Browne's  Strophla. 

Plate  XVI,  4,  4a,  &  Fig.  OM,  shell. 
DESCRIPTION. 

Sp.  Ch.  Size,  medium.  Shell,  heavy  and  robust.  Striations  pres- 
ent, but  not  prominent.     Examined  'lo  specimens. 

Form  of  shell,  oval,  the  greatest  diameter  being  on  the  second  whirl, 
the  first  is  very  little  smaller,  and  the  third  but  slightly  smaller  than 
this,  and  from  this  last  mentioned  whirl  the  shell  tapers  to  a  rather  blunt 
point,  forming  an  angle  of  about  tlO  degrees.  Th  e  striations  are  numer- 
ous, 20  on  the  first  Avhirl,  and  occupy  all  but  the  tAvo  loAvest  whirls,  are 
regular,  but  are  not  arranged  in  lines  and  are  but  slightly  inclined  from 
right  to  left.  The  striations  are  slightly  furrowed  on  top  but  the  edges 
are  smooth  and  rounded,  they  are  not  widely  separated,  the  depressions  i 
being  about  equal  in  width  to  the  prominences.  \ 

The  aperture  is  quite  small  and  contracts  rapidly,  measuring  some-  \ 
what  less  within  than  at  the  entrance,  and  the  teeth  are  situated  some  ! 
distance  inside  the  opening.  The  lower  is  short,  about  .05  and  only  .0^>  ; 
high,  it  is  placed  about  midway  between  the  two  walls,  while  the  upper,  ;; 
which  is  only  represented  by  a  protuberance  is  placed  considerably  above  i 
it. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  is  considerably  thickened,  measuring  about  .05,  and  the  posterior 
portion  is  provided  with  a  thin,  though  not  very  prominent  edge.  The 
frontal  bar  is  very  prominent  and  completely  interrupts  the  striations. 

Color  of  shell,  white  externally,  tinged  with  yellowish  within  the 
aperture. 

DIMENSIONS, 

Size  of  type,  1.10  by  .50.  Largest  specimen,  l.lG  by  ,52  ;  smallest, 
.'to  by  .4(1.  Greatest  diameter,  .52 ;  smallest,.40.  Longest  specimen, 
1.15;  shortest,  .UO. 

OBSERVATIONS. 

Beyond  question  this  species  is  related  to  S.  alba,  but  whether  as 
a  remote  progenitor  or  as  an  oflfspring  it  is  difficult  to  state,  although  I 
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am  Inclined  to  think  the  former  hypothesis  the  more  correct  one,  for  my 
studies  of  this  genus  lead  me  to  believe  that  the  lighter,  thinner  shelled 
species  ai-e  the  most  recent.  At  all  events  S.  brownei  is  distinct  enough 
from  alba  at  present.  The  shell  is  much  smaller,  thicker,  with  a  con- 
siderably thickened  margin  Avith  decided  striations  extending  to  the 
seventh  whirl.  There  is  a  form  of  BroAvne's  Strophia  Avhich  has  more 
widely  separated  striations  than  in  the  type,  19  or  20  to  the  first  whirl, 
and  these  are  wider  on  top.  This  form  bears  a  strong  external  resem- 
blance to  S.  fusca,  even  to  a  brownish  tinging  betAveen  the  striations, 
but  a  glance  at  the  teeth  Avill serve  to  separate  the  tAvo  species,  brownei 
having  a  short,  inconspicuous  tooth,  Avhile  fusca  has  the  long  tooth  so 
characteristic  of  the  Cayman  species,  in  short,  the  two  shells  belong  to 
different  groups.  (See  remarks  on  page  130.)  There  is  a  shell  on  Ncav 
ProA'idence  of  which  I  have  seen  tAvo  or  three  specimens  only,  Avhich 
may  proA^e  identical  Avith  this,  but  I  shall  haA'e  occasion  to  speak  of  this 
later. 

Strophia  broAvnei  may  be  distinguished  then  from  all  others  by  the 
thickened  margin  with  contracted  opening,  Avith  the  short  teeth  placed 
Avell  Avithin  it,  and  OA'al  form. 

I  have  named  this  species  for  my  friend  Mr.  Frank  C.  Browne  of 
Framingham,  who  has  eAinced  a  great  interest  in  my  work  on  the  genus 
Strophia,  and  to  whom  I  am  greatly  indebted  for  the  use  of  many  speci- 
mens. It  was  in  his  cabinet  that  I  saAV  a  shell  that  called  my  attention 
to  this  species. 

DISTRIBUTIONS  AND  HABITS. 

Strophia  brownei  is  found  on  Rum  Key  near  the  north  side,  and 
occurs  among  Ioav  shrubbery,  where  it  appears  to  be  not  uncommon. 
While  crossing  the  key  on  the  day  that  I  visited  Hartford  Cave,  men- 
tioned in  a  preceding  article,  I  saAv  numbers  as  I  rode  along  the  road 
and  fully  intended  cellecting  them  as  I  returned,  but  when  I  passed  the 
place  in  the  evening,  darkness'prevented  me  from  securing  any,  and  I 
did  not  have  an  opportunity  of  visiting  the  locality  again. 

(continued.) 
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A  Rambler's  Lease.  By  Bradford  Torrey.  Boston  and  New 
York,  Houghten,  Miflin  and  Company,  188!). 

This  is  a  charming  book  from  beginning  to  end,  for  with  magic  pen 
the  author  opens  wide  the  gates  Avhich  lead  into  the  enchanting  realms 
of  Nature,  and  bids  his  readers  follow  him  while  he  converses  most  pleas- 
antlj'  of  the  wonders  which  are  there.  Wonders,  which  as  Mr.  Torrey 
shows,  are  in  open  sight,  yet  are  seen  by  a  very  few,  but  under  the  skil- 
ful guidance  of  our  talented  author,  he  must  be  dull  indeed  who  cannot 
appreciate  the  beauties  which  lie  all  about  us.  One  of  the  most  note- 
worthy things  about  this  work  is  the  fact  that  Mr.  Torrey  teaches,  that 
much  can  be  done  toward  advancing  our  knowledge  of  animals  without 
taking  their  liv^es.  This  is  especially  shown  in  regard  to  what  one  can- 
not fail  to  see  are  his  favorites  among  his  many  friends,  namely,  the 
birds,  and  after  reading  some  of  his  chapters  in  which  he  has  given  an 
account  of  his  feathered  acquaintances,  those  of  us  who  can  count  our 
avian  victims  by  the  th  ousands,  feel  fairly  ashamed  of  our  murderous 
exploits.  I  for  one  can  say  that  I  shall  never  again  take  the  nest  of  a 
vireo  of  any  species  Avithany  degree  of  satisfaction,  for  I  shall  never  for- 
get Mr.  Torrey's  story  of  his  pet,  blue-headed  vireos, 

I  read  this  little  volume  with  gi-eat  interest  and  re-read  it  with  great- 
er pleasure  every  time  I  take  it  in  hand,  and  most  heartily  wish  that 
this  book  could  be  in  the  possession  of  all  of  our  young  people.  Beyond 
all  doubt  the  study  of  Natural  History  is  elevating  to  a  high  degree,  and 
in  this  work  the  subject  is  presented  so  pleasingly  that  it  cannot  fail  to 
awaken  the  interest  of  even  the  most  apathetic. 


Deei'  Sea  Mollusks  and  the  Conditions  under  which  they 
Exist.  By  William  IIealy  Dall.  Authors  extra  from  the  proceedings 
of  the  Biological  Society  of  Washington,  D.  C,  Vol.  V,  1888-1890. 

In  this,  one  of  the  most  interesting  and  valuable  papers  upon  zool- 
ogy that  I  have  ever  read,  the  author  gives  with  sufficient  detail  the 
changes  which  mollusks,  that  inhabit  the  deepest  portions  of  the  ocean 
have  undergonein  order  to  exist.  To  those  who  have  never  investigated 
the  matter,  it  is  difficult  to  undei'stand  how  different  the  environment  in 
these  profound  depths  is  from  that  in  the  sea  nearer  the  surface.  At 
2.000  fathoms  ( 12,000  feet )  under  the  ocean  no  ray  of  light  can  penetrate- 
the  water  is  icy  cold  but  above  all  the  pressure  is  so  great  that  it  "may 


prBLlCATIoXS  RECEIVED.  lUIJ 

amount  to  several  tons  to  the  square  inch. "  Consequently  all  tissue  of 
aniumls  living  at  such  depths  must  he  so  loosel}'  constructed  as  to  allow 
the  water  to  permeate  every  part.  Dr.  Dall  finds  that  "The  looseness 
ot'tissue  necessary  to  such  permeation  is  conspicuous  in  abyssal  animals, 
^vhose  flabby  and  gelatinous  appearance  when  they  reach  the  surface  is 
notorious.  Under  the  great  pressure  of  the  deeps  it  is  quite  conceivable 
that  each  of  these  loose  and  half  dissolving  muscles  maybe  compressed 
and  I'educed  to  a  condition  resembling  steel  wire. " 

Dr.  Dall  has  arrived  at  the  conclusion  that  the  deep  sea  mollusks 
do  not  prey  upon  one  another,  but  feed  upon  the  remains  of  the  various 
animals  Avhich  dwell  in  the  waters  above  them  and  which  are  constantly 
raining  down  upon  them,  "Hence  in  many  regions  of  the  sea  bottom  the 
resident  fauna  have,  as  it  were,  only  to  lie  still  and  hold  their  mouths 
open. "  The  colors  of  these  mollusks  of  the  deeps  is  given  as  pink  or 
reddish  straw  color,  salmon  color,  and  various  shades  of  brown.  Heavy 
knobs  and  spines  found  on  shallow  water  species,  as  in  Murices,  are  rep- 
resented in  their  deep  water  congeners  by  thin  spines  and  slender 
]irocesses.  O^i  the  other  hand,  sculpture  on  deep  water  shells  is  of  a 
kind  which  serves  to  strengthen  the  structure.  In  conclusion  a  table  of 
the  number  of  species  which  occur  in  the  abyssal  fauna  compared  with 
the  more  shallow  water  forms  is  given.  The  deep  sea  shells,  including 
Brachipods,  as  far  as  known,  consist  of  one  hundred  and  twenty  nine  spe- 
cies, representatives  of  forty-seven  families  and  sixty-five  genera.  , 


The  English  Sparrow,  Passer  domesticus,  in  North  America, 
Especially  in  its  Relations  to  Agriculture.  Prepared  under  the 
direction  of  Dr.  C.  Hart  Merriam,  Ornithologist,  by  Walter  B.  Bar- 
hows,  Assistant  Ornithologist.  Bulletin  No.  1  of  the  United  States 
Department  of  Agriculture.  Received  from  J.  M.  Rust,  Secretary  of 
Agriculture. 

In  this  volume  of  over  four  hundred  pages,  an  exhaustive  account 
of  the  English  Sparrow  in  North  America  is  given.  Its  importation, 
spread,  increase,  and  the  checks  to  prevent  its  further  spread,  are  treated 
at  length  in  the  first  Section,  while  Section  two  is  made  up  of  evidence 
received  by  the  department,  and  gathered  from  various  sources  where 
published  accounts  of  the  Sparrow  have  been  given,  both  in  Europe  and 
America,  as  to  the  opinion  of  observers  relative  to  the  probable  injurious 
or  beneficial  effects  of  the  Sparrow  in  regard  to  agricultural  interests. 
The  following  is  a  summary  of  the  replies  received  by  the  department  to 
the  various  questions. 


'I'J)  PUBLICATfOXS  RECEI\'[:f>. 

Injury  to  buds,  blossoms,  and  foliage  of  trees  au;l  vines.  Five  Intii- 
dreil  and  eighty-four  replies  received;  of  these,  seven  were  fa\'()riible  ti> 
the  Sparrow,  two  hundred  and  thirteen  unfavorable,  and  fifteen,  partly 
favorable  and  partly  unfavorable. 

Injui-y  to  fruits,  garden  seeds  and  vegetables.  Received  seven  Inm- 
dred  and  eighty-eight  replies.  Favorable,  tweiity-fuiir:  unfa\(ii-able. 
three  hundredand  eighty-foiu-;  partly  favorable  and  partly  unfa voraWe^ 
thirty-seven. 

Injury  to  grain  crops.  Recer\'ed  se^en  hundred  and  fifty  replies. 
Favorable,  two  ;  unfavorable  four  hundred  and  tliirty  one;  partly  favor- 
able and  partly  unfavorable,  five. 

Out  of  five  hundred  and  ninety-one  observers  in  regard  to  the  insect 
eating  proclivities  (jf  the  Sparrow,  the  majority  decided  tiiat  it  eats  in- 
sects only  when  driven  to  such  a  diet  from  necessity,  or  at  best  when 
feeding  its  young. 

Thus  it  will  be  seen  that  the  preponderance  of  evidence  is  unfavor- 
able to  the  Sparrow,  hence  it  becomes  a  question  of  vital  importance  t  > 
the  agriculturists,  whether  cr  not  legislative  action  betaken  to  at  least 
keep  these  pests  from  further  increase. 


On  a  Methoi>  of  Di:fen.si-:  among  certain  Mi:[>r?;.E,  By  J.  Wal- 
ter Fewkes.  Authors  extra  fi'om  the  Proceedings  of  the  Boston  Soci- 
ety of  Natural  History,  A^ol.  XXIV,  ISHU. 

In  this  highly  interesting  paper,  Dr.  Fewkes  lias  given  tis  one  of  the? 
results  of  his  well-known  cai-eful  studies  among  the  Medusa?.  He  has 
found  that  in  one  or  two  genera  of  the  Siphonophores,  a  few  species  ex- 
hibit what  he  considers  may  possibly  be  a  newmetliud  of  defense,  Avhich 
is  that  of  discoloring  the  water  around  them,  by  discliarging  colored  ])ig- 
ments  from  certain  chromatic  cells  on  the  bracts,  and  that  these  cells 
bear  relationship  and  perhaps  are  homoLigous  with  the  neraatocysts  in 
(ither  genera  of  the  groups  in  which  they  exist. 

This  pigment,  which  is  always  of  a  bright  color,  may  serve  to  dark- 
en the  water  enabling  the  Me<^lusa  to  conceal  itself  from  its  foes,  or  may 
warn  away  its  enemies,  or  bewilder  its  prey,  or  be  of  a  poisonous  nature, 
fatal  to  its  prey  or  foes. 
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FOLK  LORE  AMONG  THE  WEST  INDIANS. 

The  folloAving  account  is  derived  from  notes  an<I  observations  taken 
in  the  West  Indies,  during  two  visits  which  I  made  there;  one  to  the 
Bahamas  in  1884,  another  in  the  winter  and  spring  of  1887-88,  when 
I  took  an  extended  trip  to  the  Bahamas,  and  passed  south  to  Jamai- 
ca, and  westward  to  the  smaller  Caymans  :  and  to  the  Bahamas  in  ISOo, 

The  lower  classes  among  the  natives  of  the  Bahamas,  ma)"^  be  divi- 
ded into  two  rather  distinct  grades ;  the  colored  or  mixed  race,  and  the 
fall  blooded  negroes.  The  first  are  rather  in  advance  of  the  other  in 
some  respects;  this  is  especially  true  of  the  younger  generation  who  are 
in  a  measure  educated ;  that  is,  a  portion  of  them  can  read  and  write. 
The  sponging  and  fishing  business  of  the  Bahamas  is  in  the  hands  of 
this  class.  They  are  indolent  to  an  extreme  degree,  no  "creole,''  as  they 
call  themselves,  as  distinguishing  themselves  from  the  negroes,  whom 
they  designate  as  Africans,  was  ever  known  to  work  when  this  could  be 
avoided.  This  people  are  the  descendents  of  former  slaves,  mixed  with 
white  blood.  The  whites  now  intermarry  quite  freely  with  them,  and 
consequently  the  race  is  growing  lighter  in  color  year  by  year.  In  fact 
even  now  it  is  quite  difficult  for  a  stranger  to  distinguish  some  of  the 
Creoles  from  full  blooded  whites.     Most  of  them  bear  the  surnames  of 
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prominent  native  white  families  to  whom  their  slave  ancestors  formerly 
belonged.  It  was  customary  f  jr  a  slave  to  bear  the  name  of  his  mas- 
ter and  upon  being  liberated  the  Creoles  still  retained  these  names. 

The  second  race  are  the  true  negroes,  full  blooded  Africans  and 
their  immediate  descemlents,  the  parents  having  been  liberateil  by  Brit- 
ish men-of-war  from  slave  vessels,  and  instead  of  having  been  returned 
to  Africa  they  were  left  on  the  Bahamas.  I  believe  that  there  are  two 
colonies  of  this  race  only,  and  these  live  on  New  Providence  in  two  vil- 
lages, one  at  Fox  Hill,  about  three  miles  from  Nassau,  and  another  a 
short  distance  back  of  the  west  end  of  the  city.  I  foun<l  these  negroes, 
who  are  mainly  Congos  and  neighboring  tribe?,  a  (piiet,  in  jfFe  isive  peo- 
ple. They  display  considerable  more  energy  than  the  Creoles,  and  are 
mostly  engaged  in  agricultural  pursuits,  sup])lying  the  city  of  Nassau 
with  vegetables,  fruit,  etc.  They  are  industrious,  and  possess  a  certain 
shrewdness  in  conducting  sales  of  their  goods  which  reminds;  one  strong- 
ly of  NcAv  Englanders.  and  I  have  often  sj^oken  of  these  negroes  as  the 
Yankees  of  the  Bahamas.  Tiiese  people  do  not  as  a  rule  intermarry 
with  either  the  Avhites  oi'  the  Creoles,  and  consequently  they  are  in  a 
great  measure  isolated,  remaining  in  some  ways  much  as  they  were 
when  in  Africa. 

In  spite  of  the  foct  tiiat  the  Creoles  look  ddwn  up(  n  tlie  negroes, 
considering  themselves  above  them  in  the  s  ic'al  scale,  they  have  received 
a  decided  influence  from  them,  in  keeping  alive  many  of  the  old  Afi-i- 
can  superstitions.  It  is  true  that  the  negroes  are  christianized,  and 
that  the  Creoles  are  mostly  members  of  the  Baptist  church,  yet  both  are 
strong  believers  in  obeahism  Avitli  all  its  peculiar  jtractices.  To  these 
African  superstitions  have  doubtless  been  added  others,  or  the  old  ideas 
have  been  changed  by  the  croles  in  having  baen  handed  down  through 
a  long  race  of  slaves.  All  this  makes  their  peculiar  beliefs  particular 
ly  interesting. 

In  the  f  dlowing  account  I  shall  not  attempt  to  separate  the  folk 
lore  of  the  Afi-icans  from  that  of  the  Creoles,  as  this  would  be  impossi- 
ble. When  Ave  consider  that  slavery  has  been  ab'ilished  in  the  Baha- 
mas only  about  sixty  yeai-s,  and  that  slaves  were  imported  into  the  is- 
lands up  to  nearly  this  time,  it  Avill  be  seen  that  there  can  be  very  lit- 
tle difference  between  races  who  have  both,  so  recently,  received  their 
traditions  from  the  same  fountain  head. 

Obeahism  in  the  Bahamas  is  beyond  doubt,  the  direct  nutgmwtli 
of  that  peculiar  prdpitiat^ry  worship  of  evil  spirits,  so  hmg  [irevalent 
in  Africa,  and  which  is  akin  to  serpent  worship.     In  fact,  it  is  easy  to 
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unclcrstiinl  tluit  both  forms  of  worship  mijiht  liavc  their  origin  in  the 
same  manner.  A  tlegnided  race  of  people,  with  their  reasoning  pow- 
ars  develo]ie(l  (o  a  limited  degree  only,  inhabiting  a  vast  wilderness 
teeming  with  ^vild  animals,  many  of  which  were  harmful  to  man,  and 
against  the  inroads  of  which  these  simple  people  had  no  certain  means 
of  defence,  must  have  lived  in  great  terror  of  them. 

When  a  weak  animal  is  overcome  by  a  stronger,  in  many  cases  the 
conquered  endeavors  to  propitiate  the  rage  of  its  fie  by  some  submis- 
sive act:  a  little  dog  for  exam])le,  will  tiirow  itself  on  its  back,  when  at- 
tacked by  a  larger  specimen  of  its  own  race,  hold  up  its  jiaws,  droop  its 
cars  antl  tail,  in  short,  show  by  every  act  in  its  power  that  it  is  sub- 
missive to  the  will  of  its  aggressor:  the  tern  when  jnirsued  by  the  skua, 
or  the  fish  hawk  Avhen  attacked  by  the  eagle,  if  closely  pressed  will 
give  up  their  food  to  a  foe  against  which  they  have  u)  chance  of  success 
by  contention:  and  numberless  similar  cases  might  be  recorded  among 
animals. 

Thus  it  was  that  the  African,  following  teachings,  which  are  aft- 
er all.  perhaps  instinctive,  early  learned  to  propitiate  a  foe  which  he 
could  not  conquer.  Hence  we  have  serpent  worship  in  its  various  forms. 
From  the  worship  of  tangible  beings,  as  the  mhidof  man  expanded,  the 
transition  from  the  real  to  the  imaginary  becomes  natural:  soon  the 
dark  woodlands  became  peopled  with  supernatural  beings,  which  were 
as  in  the  ealier  stages  of  all  religions,  harmful  to  man:  hence  arose  the 
necessity  of  propitiating  evil  spirits,  either  by  offerings  or  in  some  oth- 
er way.  It  is  easy  to  see  that  the  religion  of  the  African  is  a  prima- 
tive  form  of  worship,  in  which  propitiation  of  the  wrath  of  evil  spirits 
is  the  only  element,  as  the  mind  of  this  people  has  not  advanced  enough 
for  the  introduction  of  a  more  important,  beneficent  race  of  supernatu- 
ral beings. 

As  previously  remarked,  undoubtedl3%  contact  with  Christianity 
has  had  an  influence  on  the  religious  belief  of  both  races  of  colored  peo- 
ple in  the  West  Indies,  yet  few  of  them  are  Christians  in  the  true  sense 
of  the  term:  they  have  adopted  the  superstitions  of  Christianity,  and 
not  the  higher,  more  intellectual  portion  of  the  religion;  this  is  utterly 
beyond  tliem.  Just  as  they  endeavored  to  propitiate  an  evil  spirit  in 
the  old  days,  so  now  they  consider  the  Divine  poAver  as  a  being  whom 
they  hold  in  awe,  and  simply  obey  the  injunctions  laid  down  by  the 
church,  because  if  they  do  not,  they  will  be  visited  by  punishment.  To 
sum  up  the  whole  matter,  we  may  say  that  these  people  are  densely  ig- 
norant ;  the  majority  never  read,  because  they  cannot,  therefore  they 
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know  little  or  nothing  of  what  goes  on  in  the  world  outside  of  their  own 
neighborhood ;  ignorance  and  superstition  ever  go  hand  in  hand,  and 
with  the  dark  races  of  the  Bahamas  superstition  has  become  the  lead- 
ing element  of  their  lives. 

The  idea  of  propitiation  enters  into  their  ordinary  conversation. 
It  is  usual  to  hear  such  an  expression  as  this:  "We  will  go  tomorrow, 
[dease  God."  When  asked  why  they  use  the  suffix,  they  say  that  un- 
less they  do  so  the  Lord  will  be  displeased,  and  will  not  grant  their  wish- 
es. This  fear  of  a  higher  power,  however,  singularly  has  two  quite  con- 
trary effects  upon  the  colored  races  of  the  West  Indies;  to  obey  has  be- 
come instinctive  with  them;  if  on  the  one  hand  they  obey  the  teachings 
of  their  legal  rulers  only,  all  goes  well,  but  if  on  the  other  hand,  they 
follow  the  dictates  of  the  priests  of  their  darker  religion,  the  obeah  man, 
mischief  often  follows.  Many  of  the  bloody  revolts  in  these  islands  can 
be  traced  directly  to  the  power  which  these  obeah  men  hold  over  the 
natives;  of  this  and  the  obeah  men  I  shall  speak  later.  A  striking  in- 
stance of  the  law  abiding  habits  of  the  natives,  came  to  my  knowledge 
when  I  was  on  Andros  Island.  This  island  is  inhabited  wholly  by  ne- 
groes, who  live  along  the  northern  and  eastern  border,  their  little  huts 
standing  almost  on  the  beach.  During  a  rather  severe  gale  which  oc- 
curred as  I  was  passing  over  to  the  island  from  New  Providence,  a  ves- 
sel, laden  with  American  lumber  went  ashore  near  the  north  end  of  the 
island,  some  distance  above  Fresh  Creek.  As  she  could  not  be  got  oft", 
both  vessel  and  cargo  were  sold  to  a  Nassau  merchant.  Bef )re  he  could 
remove  the  lumber,  however,  another  gale  broke  up  the  vessel  and  the 
lumber  was  scattered  along  the  beach,  much  of  it  landing  at  the  very 
doors  of  the  inhabitants ;  as  they  were  accustomed  to  regarding  drift 
wood  as  a  legitimate  prize,  or  perhaps  being  born  wreckers,  they  did 
not  stop  to  balance  very  carefully  the  strict  legality  of  their  proceedings, 
they  gathered  tUe  lumber  together  wherever  they  found  it  near  their 
houses,  and  in  many  cases  concealed  it  in  the  neighboring  thickets. 
This  coming  to  the  ears  of  the  merchant,  he  ai)pealed  to  the  governor 
for  protection,  and  a  single  policeman  was  detailed  for  the  duty  of  not 
only  protecting  the  remaining  lumber,  but  also  for  bringing  the  offend- 
ers to  justice.  This  single  arm  of  the  law,  unaided  by  anything,  except- 
ing the  fact  that  he  was  a  representative  of  the  Britisli  Government, 
not  only  caused  all  the  secreted  lumber  to  be  returned,  but  also,  single 
handed,  arrested  and  brought  back  with  him  to  Nassau,  fifteen  or  twen- 
ty of  the  offenders.  The  negroes  did  not  go  because  they  thought  they 
were  innocent,  and  could  quite  readily  prove  this  upon  trial :  they  went 
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fully  expcctiriii;  to  he  punisiied  fir  a  crime,  yet  not  one  cf  them  offered 
the  slij;htest  resistance,  nor  attempted  to  escape.  AVhen  the  focts  came 
to  the  notice  of  Governor  Blake,  however,  he  dismissed  them  all,  with 
out  even  a  trial. 

Obedience  is  early  instilled  into  children,  they  are  taught  not  on- 
ly to  obey  their  parents,  but  also  all  of  their  relatives  who  are  older 
than  they,  also  any  one  who  may  be  placed  over  tliem.  Disobedience 
is  severely  punished,  and  children  are  beaten  most  unmercifully  by  ev- 
ery one  who  fancies  that  tiiey  have  some  control  over  them.  A  little 
boy  living  near  us.  had  his  younger  brother  left  in  his  charge.  The 
boy,  a  mere  child  of  eight  or  nine  years  of  age,  while  playing  with 
other  children,  forgot  his  charge  a  few  moments,  and  it  wandered  into 
the  street,  where  it  was  knocked  down  by  a  passing  horse  and  wagon, 
but  fortunately  escaped  Avithout  injury.  Upon  the  return  of  the  moth- 
er, she  not  only  whii>ped  the  boy  severely,  but  also  suffered  all  of  the 
child's  relatives  who  learned  of  the  affair  to  whip  it.  iSeveral  old  wom- 
en in  the  neighborhood  who  considered  that  they  had  some  authority 
over  the  child,  also  came  rod  in  hand,  muttering  imprecations  as  they 
walked  against  the  carelessness  of  the  boy,  and  whipped  him.  The 
accident  occurred  neaj*  night,  and  the  child  received  his  first  series  of 
whippings  before  dark  and  the  punishment  continued  the  next  day  un- 
til the  middle  of  the  forenoon,  when  distressd  by  the  cries  of  the  child, 
and  indignant  at  the  inhumanity  of  the  excessive  punishment  for  so 
small  an  offence,  I  interfered  and  prevented  further  castigation. 

The  jirime  factors  in  the  religious  belief  of  both  negroes  and  Cre- 
oles are  the  obeah  men.  Just  how  these  leaders  in  obeahism  originate 
I  did  not  learn.,  I  have,  however"  been  brought  in  contact  with  several 
Creoles  who  claimed  to  have  had  the  gift  of  being  able  to  see  spirits. 
This  power,  not  possessed  by  every  one  was  acquired  by  them  at  birth. 

The  presence  of  evil  s]»irits,  or  spirits  mischievously  inclined  are 
a  source  of  great  trouble  to  the  natives  of  the  Bahamas.  Doors  are  not 
only  always  closed  and  barred  at  night,  bitt  window  shutters,  which  are 
with  the  lower  clases  maile  solid  without  lattices,  are  also  closed.  For- 
tunately, the  nights  here  are  usually  cool,  yet  this  superstition  must 
cause  considerable  inconvenience,  if  not  positive  iUness.  esi>ecially 
where  several  ytersons  sleep  in  one  rooiii,  as  is  freq\iently  the  case.  I  pre- 
sume the  enclosing  of  houses  in  high  walls,  as  is  almost  always  done, 
arose  from  the  idea  of  keeping  out  evil  spirits.  This  ju-actice  must  al- 
so be  detrimental  in  a  sanitary  point  of  view  as  it  prevents  the  free  cir- 
culation of  air  about  the  houses,  for  the  walls  are  frequently  very  close 
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to  the  house  and  are  often  nearly  as  liigh  as  the  house  itself.  A  barrier 
of  an}'  kind  seems  to  be  considered  as  a  protection  for  a  field  against 
tlie  inroads  of  mischievous  spirits,  both  mortal  and  immortal;  even  a 
sintrle  stick  laid  across  tlic  path  that  forms  an  entrance  to  a  field  is  con- 
sidered as  an  impassable  barrier.  I  have  frequently  seen  these  bars 
so  low  tliat  a  child  could  stei»  over  them,  yet  a  negro  never  leaves  his 
field  without  closing  the  entrance  in  some  way. 

As  remarked,  few  of  the  Creoles  or  negroes  can  read,  consequently 
their  traditions  are  orally  given,  hence  it  is  that  most  all  are  practiced 
story  tellei's,  depicting  the  scenes  which  they  Avish  to  portray  with  great 
vividness.  'J'he  fallowing  are  some  of  the  stories  told  me  regarding  spir- 
its. I  wish  I  could  record  them  in  the  exact  language  of  their  authors, 
l)ut  as  T  only  made  notes  of  the  facts  I  cannot  do  so. 

1'wo  boys  came  to  my  house  one  day  to  watch  me  as  1  sat  at  work 
on  some  birds,  and  while  there  related  the  following  story. 

On  the  previous  evening  they  had  accompanied  their  father  to  the 
city,  for  they  lived  on  the  outskirts,  a  mile  and  a  half  from  the  center. 
Here  the  father  left  them  at  the  house  of  a  friend,  promising  to  call  for 
thom,  and  take  them  home:  this,  however,  he  neglected  to  do,  and  so 
the  boys  after  waiting  until  nearly  nine  o'clock  were  forced  to  return 
alone.  Now  they  had  to  pass  a  rather  lonely  bit  of  road  which  run 
close  by  the  water  of  the  harbor,  knoAvn  as  the  white  ground.  This 
spot  is  haunted  by  a  malignant  spirit  knoAvn  as  the  Hog  Island  man 
All  Avcnt  Avell  with  the  children,  as  they  speed  on  their  homcAvard  Avay 
till  they  came  to  the  Avhite  ground,  Avhen  suddenly  their  progress  Avas 
arrested  by  a  man  so  huge  that  one  foot  rested  on  Hog  Island,  (a  half 
mile  aAvay )  and  the  other  on  the  Avhite  groinid.  In  his  hand  he  carried 
a  lantern,  of  sucli  enormous  dimensions  that  Avhen  he  sat  it  doAvn  in  the 
road  it  completely  barred  the  Avay,  and  he  seemed  determined  to  pre- 
vent the  children  from  reaching  their  home,  by  the  use  of  this  no\'el 
ban-icr,  for  Avhenever  they  approached  him  he  Avould  loAver  the  lantern 
directly  in  their  path.  After  trying  several  times  to  pass,  the  terrified 
children  Avere  compelled  to  turn  and  fly  Ijack  to  the  city  and  seek  slid- 
er in  the  house  of  the  friend  Avhom  they  had  just  left. 

This  story  Avas  told  in  the  presence  of  several  Creoles,  all  of  Avhom 
sympathised  Avith  the  children,  no  one  expressing  the  slightest  doubt 
as  to  the  truth  of  the  story. 

As  our  A'essel  Avas  coming  to  anchor  near  some  houses  that  stood 
on  the  south  shore  of  Middle  l^iglit,  Andros  Island,  I  noticed  tAvo  Avomen 
running  rapidly  along  the  shore  tOAvard  the  houses  and  saAv  that  they 
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were  met  by  a  party  of  men  and  women  who  came  hurriedly  from  the 
liouses.  These  gathered  ahont  the  two  women  so  closely  that  I  could 
not  see  what  transpired,  as  I  was  some  distance  away.  The  cause  of 
the  excitement  was  afterwards  explained  to  me  as  follows:  — Two  girls 
had  started  in  the  afternoon  to  walk  down  the  shore  to  Niven's  Hill,  a 
small  settlement  about  two  miles  distant,  situated  on  the  shore  of  the 
Tongue  of  Ocean;  the  way  was  lonely  with  no  houses  whatever.  ^Vhen 
half  way  to  the  place  the  two  girls  were  met  by  three  men,  whom  they 
knew  at  once  to  be  spirits  and  who  with  joined  hands  tried  to  prevent 
the  girls  from  proceeding  on  their  way.  After  attempting  several 
times  to  pass,  both  of  the  frightened  females  turned  and  fled.  When 
they  reached  their  sympathizing  friends  both  fell  to  the^^ruundin  con- 
vulsions, and  Avere  carried  to  the  houses  in  this  condition,  and  it  was 
some  time  before  they  recovered. 

A  man  whom  I  employed  as  a  pilot  when  I  was  on  Andros  Island 
was  a  prcifessional  ghust  seer,  and  related  many  tales  of  spiritual  en- 
counters. 

Once  when  this  man  was  out  hunting  among  the  Crow  Hills,  in 
which  were  several  caves,  he  shot  a  dove,  (a  zanaida  dove)  and  as  he 
went  forward  to  pick  it  up  he  was  anticipatd  in  the  act  by  the  spirit 
of  an  Indian  woman  who  came  oitt  of  a  neighboring  cave,  moving  w  ith 
great  deliberation,  and  without  regarding  the  rightful  owner  of  the  bird 
calmly  stooped,  took  it  in  her  hand,  then  returned  to  the  cave.  This 
particular  cave  the  pilot  assured  nvd  contained  many  remains  of  Indian 
utensils. 

The  iiilot  of  whom  I  have  spoken  had  been  twice  married,  living 
with  his  first  wife  on  New  Providence,  but  moved  with  the  second  wife 
to  Andros:  here  he  was  much  troubled  by  visits  from  the  spirit  of  his 
dead  first  wife,  she  being  jealous  and  inclined  to  do  some  injury  to  the 
person  of  her  rival.  The  second  woman,  was  however,  unaware  of  these 
attempts,  but  the  husband  in  capacity  of  ghost  seer  was  perfectly  cog- 
nizant of  it  all,  and  always  prevented  any  mischief.  One  day.  or  rath- 
er evening,  shortly  before  my  visit,  he  was  standing  in  the  door-way  of 
his  house,  wdiich  overlooked  the  Bight,  when  he  saw  the  mischievous 
spirit  of  his  departed  first  choice  coming  across  the  Avater,  in  the  shape 
of  some  formless  object.  At  once  divining  that  the  ghost  Avas  bent 
on  vengeance,  the  husband  turned  ({uickly,  closed  the  front  door  and 
hastened  toward  the  back  entrance,  taking  up  his  loaded  gun  as  he  passed 
it  Avhere  it  stood  leaning  against  the  Avail.  Now  spirits  are  perfectly 
safe  from  any  ordinary  shot,  Avhich  passes  hramlessly  through  their 
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Itodvless  fi)rms,  nor  can  tliey  ever  be  killed  again,  as  they  are  already 
dead,  but  with  certain  ammunition  they  can  be  grievously  hurt.  Jlere 
as  elsewhere  the  traditional  silver  bullet  has  a  potent  effect,  but  silver 
in  any  form  is  too  precious  in  the  Bahamas  to  waste  on  ghosts,  and  our 
hero  knew  of  a  far  more  easily  obtained  projectile.  As  he  passed  out 
'if  the  door  he  stooped  down  and  scooped  some  earth  into  the  muzzle  of 
his  gun.  He  then  ran  quickly  around  the  house,  turning  the  corner 
just  in  time  to  meet  the  evilly  disposed  spirit  as  it  approaciied  the  door. 
(.Quickly  raising  his  gun,  the  pilot  fii-ed.  As  the  report  went  echoing 
along  the  level  land  the  ghost,  badly  injured  by  the  earthy  shot  gave  a 
loud  cry.  and  immediately  assuming  the  form  of  a  large  black  dog,  ran 
ki-i-ing  to  the  water  over  which  it  ran,  or  skimmed,  and  disappeared 
in  the  darkn^s. 

The  pilot  tohl  me  another  story  in  which  there  was  an  apparent 
cause  for  an  hallucin:ition.  He  was  going  from  one  point  to  another  on 
]>ig-wood  Key,  which  lies  at  the  mouth  of  the  Bight,  armed  this  time 
with  a  bottle  of  i-um  from  wliich.  according  to  his  o^\n  confession,  he 
luul  been  imbibing  rather  freely,  when  in  a  lonely  place  he  was  met  by 
the  spirit  of  an  old  man  who  without  a  moments  pause,  and  in  a  most 
unjustifiable  manner,  tried  to  obtain  possession  of  the  rum  bottle.  Just 
how  lie  made  the  attem|»t  my  informant  could  not  clearly  relate,  but 
that  he  exercised  considerable  strength  was  certain,  and  it  was  only  aft- 
er a  hard  arrl  long  fight  that  the  pilot  came  >ft"  victorious  and  arrived 
at  his  destination  with  some  of  the  rum  still  in  the  bottle. 

On  the  Bahamas,  as  in  all  laiuls  which  have  been  fre»iuentefl  by 
])irates.  are  traditions  of  buried  treasures.  Here  also  tlie  treasui-es 
have  their  supernatural  guardians,  sometimes  only  one  spirit  and  some- 
times more  watch  the  spot  where  the  ill-gotten  treasure  is  deposited. 
These  guardians  are  called  "keepers"  and  do  not  appear  to  be  the  spir- 
its of  departed  mortals,  nor  do  they  seem  evil  spirits  ;  at  least  they  are 
sometimes  favorably  disposed  toward  certain  mortals  ;  mortals  who  are 
born  under  certain  favorable  circumstances.  That  is,  the  keepers  are 
inclined  to  deliver  up  the  treasure  Avhich  they  guard  to  any  of  these 
favored  individuals,  but  never  without  first  subjecting  them  to  some 
]>eculiar  test. 

On  one  of  my  trii)S  among  the  islands  when  southward  b'-und  from 
Nassau  to  Green  Key,  a  little  lonely  island  which  lies  on  the  edge  of 
the  bank  near  the  southern  extremity  of  that  singular  estuary  known 
as  the  Tongue  of  Ocean,  we  were  accompanied  by  ^ne  "f  these  very  in- 
dividuals "who  had  entered  life  in  the  peculiar  manner  which  made  hira 
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a  favorite  with  the  treasure  keepers.  He  was  a  small  man,  with  little 
flesh  on  his  bones.  Regarding  his  age,  this  was  uncertain,  for  although 
his  face  was  so  seamed  with  wrinkles  that  it  was  impossible  to  put  the 
tip  of  one's  little  finger  on  his  countenance  anywhere  without  covering 
several,  it  is  extremely  probable  that  he  had  borne  these  marks  from 
a  very  early  age,  as  is  not  unusual  with  some  men,  hence  it  was  im- 
possible to  judge  how  long  he  had  lived,  he  might  have  been  fifty,  six- 
ty, or  even  more  advanced.  At  all  events  he  had  passed  time  enough 
among  his  fellow  men  to  have  become  a  fine  story  teller.  His  manner 
of  relating  tales  was  simply  charming,  for  in  holding  the  attention  spell- 
bound he  rivalled  Defoe,  and  the  unknown  author  of  the  Arabian 
Nights. 

1  have  said  that  we  were  bound  for  Green  Key,  and  as  the  scene 
of  the  story  that  I  shall  first  tell  is  laid  there,  1  will  give  a  short  sketch 
of  the  topography  of  this  little  island  and  of  its  hisiory.  Green  Key 
lies  about  fifty  miles  south  of  New  Providence,  and  as  remarked,  direct- 
ly on  the  edge  of  the  deep  water  of  the  Tongue  of  Ocean  which  lies  be- 
tween it  and  Andros  Island,  that  is  situated  about  twenty  miles  to  the 
westward;  southward  there  is  no  land  between  the  key  and  Cuba,  nor 
to  the  eastward,  save  a  few  small  islets,  mere  points  of  rocks,  or  sand 
bars,  until  we  reach  the  outer  line  of  Bahama  Islands  many  miles  a- 
way.  Thus  Green  Key  is  quite  a  lonely  island.  It  is  circular  in  form, 
and  about  a  mile  and  a  half  in  diameter,  rather  low  on  the  outer  mar- 
gin but  rises  toward  the  center,  where  is  a  flat  table  land  about  fifteen 
feet  above  sea  level. 

On  this  table  land  once  stood  a  house,  now  fallen  into  ruins,  for 
the  island  was  once  inhabired  by  a  Scotchman,  who  lived  there  a  num- 
ber of  years,  and  raised  sheep.  Evidently  this  man  had  made  some 
clearings  abcait  his  house,  but  these  had  become  overgrown  with  vege- 
tation, and  consequently  the  whole  island,  excepting  a  spot  here  and 
there,  was  a  mass  of  thick  shrubbery,  through  which  it  was  difficult  to 
make  one's  way.  This  woodland  was  made  iip  of  low  trees  of  an  aver- 
age height  of  about  twelve  feet.  These  trees  were  of  the  ordinary  spe- 
cies found  in  the  Bahamas,  but  scattered  among  them,  often  growing 
in  clumps  were  many  palm  trees,  known  among  the  inhabitants  as  the 
"top  tree."  From  the  leaves  of  this  tree  is  procured  the  material  from 
which  hats,  baskets,  and  a  coarse  rope  is  made.  The  spongers  in  pass- 
ing the  key  when  going  to  or  coming  from  their  fishing  grounds,  fre- 
quently stop  there  to  gather  tops,  and  it  was  during  a  visit  to  Green 
Key,  with  a  party  of  comrades,  that  my  sailor  met  with  the  adventure 
related  below. 
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He  had  landed  on  Green  Key  with  a  half  dozen  other  Creoles,  and 
all  scattered  about  the  island  in  search  of  top  trees.  Our  hero  after 
walking  about  some  time  without  being  very  successful,  and  without 
observing  closely  in  which  direction  he  was  going,  found  himself  in  the 
vicinity  of  the  ruin  of  the  house.  Then  there  was  a  little  clearing  a- 
bout  it,  and  he  walked  into  this  idly,  without  any  special  purpose,  when 
suidenly  he  felt  impelled  by  some  power,  what,  he  could  not  tell,  to  go 
into  the  scrub  in  an  easterly  direction.  So  strong  Avas  this  inclination 
to  move  in  this  direction  that  without  hesitation  he  obeyed  it,  and  at 
once  walked  to  the  edge  of  the  clearing,  when  he  perceived  an  open  path- 
way where  he  was  certain  he  had  never  seen  anything  of  the  kind  be- 
fore. 

Not  stopping,  however,  to  consider  anything  about  the  matter,  he 
at  once  entered  the  track.  This  led  him  in  a  perfectly  Straight  line  for 
.some  distance,  how  far  he  could  not  say,  when  it  opened  into  a  little 
clearing,  only  a  few  yards  in  diameter.  In  the  center  of  this  spot  stood 
a  tall  man  with  a  long  gi-ay  beard,  who  after  looking  attentively  at  the 
Creole  a  moment,  raised  his  hand  and  pointing  toward  his  feet  suddenly 
vanished.  Still  under  the  influence  of  this  strange  power  the  sailor, 
although  greatly  astonished,  was  not  frightened  at  this  strange  appari- 
tion, so  he  boldly  advanced  to  the  spot  where  the  old  man  had  stood . 
Here  he  was  more  surprised  to  find  what  he  called  a  tomb,  that  is,  a 
flat  stone  five  or  six  feet  long  supported  by  brickwork.  Then  it  at  once 
occurred  to  our  Creole  that  this  was  a  place  where  treasure  was  buried, 
and  that  the  old  man  was  no  less  than  a  "keeper"  who  was  favorably 
inclined  toward  him.  In  short,  before  him  lay  a  fortune,  and  he  had 
only  to  secure  it. 

Leaning  over  to  examine  the  top  of  the  stone  more  attentively,  the 
sailor  saw  that  it  was  covered  with  printing  cut  in  the  surface.  Like 
very  many  of  his  fellows^  this  man  had  never  learned  to  read,  thus  was 
unable  to  decipher  one  word  of  the  inscription.  This  he  considered 
j)articularly  unfortunate,  as  he  thought  herein  were  contained  instruc- 
tions for  gaining  the  treasure. 

After  considering  aAvhile  our  hero  concluded  to  make  the  attempt. 
So  he  took  hold  of  one  end  of  the  stone  and  succeeded  in  raising  it  quite 
readily,  hut  when  he  attempted  to  draw  it  to  one  side,  some  hidden 
force  pulled  it  so  strongly  downward  that  he  was  obliged  to  let  it  fall 
into  its  place  again.  He  immediately  went  to  the  other  end  and  tried 
to  move  that,  but  without  success ;  the  same  power  interfering,  and 
the  stone  fell  into  its  place  once  more.    Without  being  discouraged 
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however,  lie  tried  again  and  again,  but  all  his  efforts  proved  futile ;  the 
stone  was  always  forced  back  upon  the  brick-work. 

The  Creole  then  changed  his  method  of  attack  upon  the  mysteri- 
ous tomb,  and  liegan  to  remove  the  bricks;  this  he  easily  accomplished 
as  far  as  the  surface  of  the  ground,  but  the  stone  fell  down  as  he  remov- 
ed each  successive  layer.  Some  time  was  occupied  by  these  la})ors,  and 
night  was  approaching.  Not  wishing  to  remain  in  the  place  after  dark, 
the  man  concluded  he  Avould  go  ba«k  and  find  his  companions,  and  get 
them  to  assist  him.  New  it  appears  to  have  occurred  to  him  that  it 
might  be  difficult  to  find  the  place  again^  so  he  gathered  an  armful  of 
bricks,  and  turned  back  along  the  path,  dropping  a  brick  at  intervals, 
and  breaking  the  bushes:  in  this  Avay  marking  the  path  to  the  opening 
near  the  house. 

After  a  short  time  he  found  two  or  three  of  his  friends,  and  return- 
ed to  the  clearing,  and  going  to  the  exact  spot  near  the  house  from 
which  he  started  when  he  first  entered  the  path  which  led  to  the  treas- 
ure, he  proceeded  to  the  point  where  the  way  had  oi>ened,  but  much  to 
his  surprise  not  a  sign  of  a  path  could  he  see,  nor  was  there  a  trace  of 
a  broken  bush  or  of  a  brick  to  be  found.  Furthermore,  a  long  and  care- 
ful search  made  by  the  entire  party  of  all  the  shruliliery  in  the  vicinity 
of  the  discovery  failed  to  reveal  anything  which  gave  the  slightest  clue  to 
the  presence  of  the  objects  for  a\  hich  they  were  looking :  all.  pathway, 
broken  bushes,  bricks,  and  tomb  were  gone  I  No  one  has  ever  been  able 
to  obtain  a  trace  of  any  of  them  since,  and  upon  my  visit  to  Green  Key 
the  sailor  pointed  out  to  me  the  spot  where  he  supposed  the  treasure 
was  hidden,  a  small  natural  opening  in  the  scrub. 

When  I  asked  the  Creole  why  he  thought  he  did  not  succeed  in  get- 
ting the  treasuse.  he  said  that  he  did  not  undergo  the  test  to  which  the 
*'keeper"  intended  to  subject  him.  He  should  have  remained  there  till 
night,  when  he  could  have  removed  the  stone.  To  illustrate  that  it  was 
the  habit  of  treasure  keepers  to  subject  the  individuals  whom  they  wei'e 
inclined  to  favor,  to  a  test  of  some  kind,  he  related  the  following  story. 

South  of  Middle  Bight.  Andros,  is  a  range  of  hills  known  as  the 
Crow  Hills.  These  extend  from  the  middle  portion  of  the  island  east- 
ward quite  to  the  coast,  terminating  hi  cliffs,  the  top  of  which  overlook 
the  open  water.  Now  all  through  the  Bahamas  are  what  are  known  as 
pot  holes:  pits  in  the  solid  rock,  evidently  made  by  the  action  of  the 
water  when  the  islands  were  submerged.  These  Imles  vary  in  size  from 
a  few  inches  in  depth  and  diameter  to  well-like  excavations  many  feet 
in  depth  and  often  ten  or  fifteen  feet  in  diameter.     Andros  is  particu- 
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larly  favored  with  these  pit  holes,  in  fact,  the}^  are  so  abundant  that 
no  hoofed  animal  larger  than  a  gcat  can  exist.  The  ccast  clifi's  of  the 
Crow  Hills  fjrm  no  exception  to  the  rule,  and  there  are  several  of  these 
large  pits  within  a  few  square  yards,  in  one  particular  spot,  directly  in 
view  of  the  sea. 

A  ghost  seer,  becoming  impressed  with  the  idea  that  a  treasure 
was  hidden  in  one  of  these  pits,  determined  one  moonlight  night  to 
watch  near  them  for  some  sign  as  to  which  particular  pit  held  the  treas- 
ure. Accordingly  night-fall  found  him  seated  on  the  cliflF.  The  still- 
ness was  profound,  broken  only  by  the  chirping  of  insects  in  the  scrub, 
or  by  the  cries  of  the  tree-frogs  in  the  air  plants.  The  sea  was  perfect- 
ly calm,  for  there  was  not  a  breath  of  wind,  and  the  watcher  sat  looking 
out  over  the  water,  which  was  brilliantly  illumined  by  the  full  moon,  till 
late  at  night,  how  late  he  could  not  say,  when  far  out  on  the  Tongue 
of  Ocean  he  saw  a  large  Aessel  with  all  sails  set.  The  presence  of  a 
ship,  for  he  could  see  that  she  Avas  a  full  rigged  ship,  in  this  place  was 
surprising,  as  the  southern  portion  of  the  Tongue  is  surrounded  by 
shoals  with  narrow  passages  only  between,  and  large  square  rigged  ves- 
sels never  attempt  to  pass  through  them  ;  hence  a  vessel  of  this  descrip- 
tion was  most  evidently  out  of  place  there. 

Gazing  at  her  attentively,  the  man  soon  perceived  something  sin- 
gular; in  the  first  place,  although  in  unknown  waters  at  night,  near 
land,  the  sails  of  the  ship  were  all  set.  But  what  seemed  most  strange 
was  the  fact  that  she  appeared  to  be  coming  in  toward  the  land  quite 
rapidly,  and,  be  it  remembered,  there  was  not  a  breath  of  air  stirring. 
All  along  the  eastern  coast  of  Andros  extends  a  barrier  reef  of  coral, 
with  passages  for  small  crafts  only;  of  this,  however,  the  stranger  did 
did  not  appear  aware,  for  she  sailed  head  on  for  the  land  As  the  ship 
neared  the  point  where  the  reef  lay  concealed,  the  treasure  seeker  ful- 
ly expected  to  see  her  put  about,  but  to  his  great  surprise  she  not  only 
kept  sailing  smoothly  on  in  a  direct  line  for  the  land,  but  passed  the 
reef  in  perfect  safety.  Then  she  was  in  comparatively  shallow  water, 
filled  with  shoals  and  coral  heads,  yet  on  she  sailed,  passing  all  these 
dangers  as  safely  as  if  they  never  existed.  The  lagoon  at  this  point, 
between  the  reef  and  the  land,  is  wide,  but  the  ship  came  across  it  in  a 
very  short  time,  and  Avas  soon  within  a  mile  of  the  shore  where  the  Ava- 
ter  was  too  shallow  to  float  her ;  yet  on  she  came  with  undiminished 
speed,  but  showing  more  and  more  of  her  hull  as  she  advanced,  until  at 
last  she  quite  left  the  water  and  was  sailing  through  the  air !  The 
vessel's  course  continued  slightly  upward,  and  as  she  neared  the  cliffs 
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it  became  very  evident  that  she  would  pass  some  distance  above  them. 
When  within  a  few  hundred  yards  of  the  spot  where  the  astonished 
watcher  stood,  near  enough  for  him  to  see  her  decks  filled  with  sailors, 
they  began  to  take  in  sail.  Now  the  decks  were  on  a  level  with  his  eye 
and  the  voices  of  the  officers  could  be  plainly  heard,  ordering  in  sail  aft- 
er sail,  until  all  were  snug  against  the  yards,  and  the  speed  of  the  ves- 
sel was  greatly  slackened,  but  she  still  retained  sufficient  headway  to 
carry  her  almost  over  the  head  of  the  Creole.  As  the  ship  approached 
in  this  unheard  of  manner  he  had  concluded  that  she  was  in  some  way 
to  point  out  the  position  of  the  treasure,  so  he  courageously  maintained 
his  post,  although  the  bow-sprit  of  the  huge  ship  projected  directly  ov- 
er him.     Suddenly,  however,  he  heard  the  order  given  to  cast  anchor. 

Fig.  1. 


Diagram  ot  U  Key,  Uahanins.    L,  landing:  T,  treasure  pit. 

and  looking  upward  saw  an  enormous  anchor  appearently  about  to  be 
dropped  upon  his  head.  Then  he  could  stand  it  no  longer  ;  giving  a 
loud  scream  he  turned  and  fled  down  the  hill,  and  so  lost  forever  his  op- 
portunity of  securing  the  treasure. 

In  April,  1893,  in  company  with  Mr.  G.  F.  Curtiss  and  Dr.  Thorn- 
dike,  I  visited  a  little  key,  forming  one  of  the  Allen's  Harbor  group. 
This  island  is  one  of  the  most  peculiar  in  form  of  any  that  I  have  seen 
among  the  Bahamas.    It  is  a  portion  of  an  elevated,  oval  atoll,  of  which 
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the  northern  end  has  been  washed  away,  or,  what  is  ni'jre  probable,  was 
never  formed.  As  it  has  no  name  given  on  the  charts,  suggested  b}'  its 
present  appearance,  (  see  fig.  1 )  I  have  called  it  U  Ke}'. 

This  remarkably  formed  island  is  well  known  among  all  the  Cre- 
oles as  a  place  where  treasure  is  supposed  to  be  buried.  While  we 
were  on  our  way  over  to  the  key  the  captain  of  our  vessel  mentioned  the 
matter,  and  said  that  he  with  two  others  had  recently  spent  a  day  and 
a  night  in  searching  for  the  treasure  in  a  pit  hole. 

Before  we  landed  on  U  Key,  while  on  Highborn  Key,  a  large  fer- 
tile island  a  short  distance  south,  but,  like  all  the  keys  for  many  miles 
around,  entirely  destitute  of  human  inhabitants,  the  captain,  while 
alone  with  me  related  the  tradition  concerning  the  treasure.  He  be- 
lieved most  implicitly  in  the  st^ry  which  he  told,  but  was  evidently  shy 
of  telling  it  when  with  all  of  us.  I  have  always  found  that  in  order  to 
induce  the  Bahamans  to  speak  freely  of  their  superstitions,  one  must 
be  tlioroughly  in  sympathy  with  them.  The  slightest  appearance  of 
skepticism  will  cause  them  to  become  exceedingly  reticent  upon  such 
subjects.  The  Captain  and  I  had  been  off  collecting  together,  and  had 
seated  ourselves  to  rest  in  a  ravine.  The  place  was  picturesquely  wild. 
On  three  sides  rose  gray,  rocky  cliffs,  in  which  several  caves  opened 
their  dark  mouths.  Over  them  and  along  the  crests  of  the  cliffs  tow- 
ered palm  trees,  which  bent  forward  so  as  to  very  nearly  obscure  the  sky. 
The  valley  slo])ed  from  our  feet  to  the  sea,  and  although  we  could  hear 
the  waves  dashing  against  the  rocks  below,  we  could  not  see  the  water. 

It  is  highly  probable  that  these  somewhat  weird  surroundings  had 
their  influence  upon  my  companion,  f)r  we  had  been  among  them  but 
a  few  moments  when  he  began  to  speak  of  the  treasure  island,  and  fi- 
nally told  the  following  tale. 

Tradition  had  long  pointed  to  one  of  the  small  keys  about  Allen's 
Harbor  as  the  hiding  place  of  buccaneer's  money,  but  no  one  could  tell 
upon  which  of  the  islands  to  search,  until  some  forty  years  ago,  when 
the  matter  was  made  plain  to  a  man  who  lived  at  the  Current.  This 
man,  in  comi)any  with  three  or  four  comrades,  was  cruising  in  a  small 
vessel,  and  had  put  into  the  little  harbor  of  U  Key  for  shelter.  All  of 
the  men  had  gone  away  fishing  to  a  distant  bank,  excepting  the  hero 
of  the  tale,  who.  after  a  time  concluded  to  go  ashore  on  U  Key.  Tak- 
ing a  boat  he  skulled  to  the  shore,  making  a  landing  at  a  point  between 
two  hills,  (  see  fig  1,  L)  where  there  is  a  nearly  level  spot  of  land.  For 
some  reason  the  Creole  did  not  leave  the  boat  immediately,  but  stayed 
in  her  with  her  bow  resting  on  the  little  beach.     He  had  been  there  but 
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a  moment  when  he  was  surprised  to  see  a  man,  clad  in  old  time  sailor 
garments,  emerge  from  the  bushes  near,  and  approach  him. 

The  stranger  came  up  to  the  boat,  greeted  our  hero,  and  asked  him 
what  he  did  there.  The  Creole  replied,  that  he  was  trying  to  get  an 
honest  living.  "  Come  with  me  and  I  will  show  you  how  to  get  an  ea- 
sy living  ",  said  the  sailor.  The  Creole  at  once  left  the  boat,  and  was 
led  by  his  guide  along  a  path  that  led  up  the  side  of  the  rocky  elevation 
to  the  left.  Reacliing  the  top,  they  passed  about  half  way  down  the 
other  side,  Avhen  the  sailor  paused  and,  pointing  to  a  pit  hole,  said, 
"  wait  here  a  moment  "  He  then  disappeared  in  the  bushes.  In  an 
instant  the  sailor  returned,  but  to  the  amazement  and  horror  of  our 
treasure  seeker,  he  came  back  without  his  head.  Not  waiting  a  second 
for  farthsr  developments,  the  crcole  fled,  nor  paused  in  his  headlong 
flight  until  he  found  himself  in  the  cabin  of  his  vessel,  where  he  passed 
the  time,  until  the  return  of  his  companions  in  great  terror. 

After  hearing  the  story  which  their  comi-ade  related  to  them  upon 
their  return,  the  men  concluded  that  one  of  them  had  better  remain 
on  deck  to  watch  that  night.  One  volunteered  to  do  this,  and  was  left 
alone.  Nothing  unusual  occurred  until  about  midnight,  when  the  watch 
heard  dogs  barking  on  the  key,  then  the  voices  of  men  ;  finally  came  a 
hail,  thus  ;  •'  Boat  ahoy  I  Come  ashore  I  "  This  was  repeated  at  inter- 
vals for  some  time,  then  all  was  silent. 

So  real  had  seemed  these  voices  of  the  night  to  the  watchman  that 
the  next  morning  he  went  ashore,  and  searched  over  the  entire  island. 
Now  as  the  key  is  only  about  a  quarter  of  a  mile  long,  and  nowhere  ov- 
er a  hundred  yards  from  shore  to  shore,  this  was  soon  accomplished* 
But  not  a  trace  of  a  dog  nor  of  a  human  being  was  to 
Fig.  2  be  found. 

Terrified  beyond  ex{)ression  at  these  adventures, 
the  men  left  the  neighborhood  of  Allen's  Harbor  and 
did  not  return  to  the  place  for  some  years,  agreeing 
among  themselves  to  keep  the  whole  aftair  a  profound 
secret.  But  the  matter  leaked  out,  and  many  have 
since  searched  for  a  fortune  on  U  Key. 

The  next  morning  I  stood  Avith  the  captain  by 
the  side  of  the  famous  pit  hole.  It  differed  in  no 
remarkable  wav  from  hundreds  of  similar  holes  that 

Figure  on  rock,  L  Key. 

I  had  seen.  It  was  about  twelve  feet  deep  by  five 
in  diameter.  On  aflat  place  on  the  rock,  near  the  mouth,  was  cut  a 
rude  circle,  about  two  inches  in  diameter,  ( see  fig  2 )  within  which  was 
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an  arrow  pointing  toward  the  hole.  This  device  had  evidently  been 
placed  there  many  years  before,  but  had  been  imitated  in  a  variety  of 
places  by  visitors,  who  had  frequently  added  the  initials  of  their  names 
and  date  of  landing.  The  oldest  record  that  I  could  find  was  18G3. 
There  were  about  fifty  of  these  evidences  of  worshipers  at  this  shrine  of 
fortTinc,  and  as  but  comparatively  few  Creoles  can  write,  this  must  have 
represented  a  ver}^  small  proportion  of  the  numbers  who  flocked  to  this 
Bahaman  Mecca. 

We  will  now  return  to  those  men,  who  have  a  power,  given  at  birth, 
and  always  retained,  for  it  is  possible  that  from  these  gifted  individuals 
spring  the  obeah  men. 

One  of  the  principal  and  most  ap]iarent  occupations  of  the  obeah 
men,  is  the  manufactory  of  "gummas"  and  the  "wurkhig  of  gummas." 
A  gumma  is  a  kind  of  fetich,  a  charm  of  some  kind  to  be  placed  in  a 
field  as  a  protection  of  the  products  of  that  field  against  theft.  A\\  of 
the  fruit  and  vegetables  growing  in  that  field  are  poisoned  by  this  gum- 
ma. Any  one  eating  these  products,  who  is  not  the  legitimate  owner, 
will  swell  up  and  expire  in  great  pain.  The  gummas  themselves  are 
of  various  forms  and  material.  The  most  usual  in  Nassau  and  vicini- 
ty were  bottles  containing  a  little  Avater  and  some  earth,  supposed  to 
have  been  taken  from  a  grave.  These  were  suspended  by  a  cord  tied 
around  the  neck,  to  a  pole.  Sometimes  a  conch  shell  containing  water 
and  earth  is  used.  More  rarely  a  small  bundle  tied  up  in  a  rag  is  seen, 
but  this  is  the  prevalent  gumma  exposed  in  the  fields  on  Inagua.  Most 
rare  of  all  are  carved  images.  I  found  one  of  which  I  give  a  drawing, 
on  plate  I,  that  Avas  perched  on  the  limb  of  a  small  pine  tree  near  the 
entrance  of  a  field  that  was  cultivated  by  some  Congos.  This  fetich 
is  about  eight  inches  high,  and  is  made  of  a  kind  of  soft  Avood  knoAvn 
as  stoi)per  wood.  As  seen,  it  is  a  rude  figure  of  a  man,  and  around  the 
head  is  twisted  some  red  and  Avhite  woolen  yarn.  Another  fetich 
that  I  found  also  near  a  field  cultivated  by  an  African,  was  compara- 
tively elaborate  in  structure.  It  consisted  of  the  tip  of  a  cow's  horn 
Avith  a  pole  thrust  into  the  cavity  at  the  base;  on  its  tip  Avas  fiistened 
a  flat  cork,  and  through  the  erlge  of  this  cork  Avere  thrust  several  pins, 
points  upAvard,  Avhile  beneath  the  horn  Avas  hung  a  bottle  containing 
earth  and  Avater.   The  height  of  the  pole  Avas  about  six  feet.  Fig.  3,  A. 

All  of  the  negroes  and  Creoles  Avith  Avhom  I  conA'ersed,  place  the 
most  implicite  faith  in  the  baneful  influence  of  these  gummas.  No  one 
would  think  of  taking  fruit  or  vegetables  from  afield  so  guarded,  Avith- 
out  the  consent  of  the  owner.     There  are  hoAvcA-er.  exceptions  to  this 
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rale.  Among  the  crew  of  one  of  the  vessels  that  I  chartered  while  a- 
mong  the  Bahamas,  was  one  of  the  favored  individuals  who  from  his 
birth  was  privileged  to  see  spirits:  he  was  also  exemj)!  from  tiie  noxious 
influence  of  gummas.  In  walking  through  the  fields  of  Andros  he 
would  frequently  gather  peanuts  and  paw-jjaws  and  eat  them,  whereas 
none  of  the  other  men  could  be  induced  to  touch  them,  although  I  en- 
deavored to  induce  them  to  do  so.  Many  instances  were  related  to  me 
where  people  had  been  poisoned  by  gurama-guarded  fruit  and  vegeta- 
bles. I  could  not  learn  that  anyone  had  actually  died  from  this  cause, 
for  as  soon  as  the  pain  became  unbearable,  the  afflicted  one  would  go 
to  the  owner  of  the  field  and  make  confession  of  his  crime,  when  either 
by  payment  for  the  stolen  property  or  in  some  other  way,  he  would  in- 
duce the  man  whom  he  had  wronged  to  go  to  the  "gumma  man"  ( obeah- 
man)  and  have  the  noxious  quality  removed  from  the  swallowed  fruit, 
when  the  patient  would  recover  forthwith. 

Aside  from  the  manufacture  of  these  fetishes  comes  the  more  ob- 
jectionable portion  of  the  craft  of  the  obeah-man,  and  that  is  working 
gummas,  or  working  charms,  in  various  mysterious  ways  to  cause  the 
sickness  of  individuals  at  the  solicitation  of  others.  Herein  lies  the 
power  of  the  obeah  doctors  over  the  people.  He  can  work  the  most  po- 
tent charm  and  apply  it  without  the  knowledge  of  the  victim,  wlio  is  as 
a  consequence  visited  by  some  ill,  curable  by  the  gumma-man  only. 

How  much  or  little  the  obeah-man  believes  in  the  potency  of  his 
own  charms  is  difficult  to  state,  but  that  he  sometimes  imj)oses  upon 
his  subjects  may  be  seen  from  the  following.  1  was  informed  that  a 
gumma  worker  made  two  large  sized  manikins,  or  as  my  informant  ex- 
pressed it,  two  dolls,  dressed  grotesquely.  These  were .  placed  by  the 
side  of  a  pathway  that  ran  through  a  dense  thicket.  It  is  quite  usual 
to  find  these  narrow  pathways  about  Nassau,  for  many  colored  people 
in  conveying  their  goods  to  market  carry  them  in  trays  placed  on  the 
head.  The  gumma-man  was  concealed  in  the  thicket,  and  whenever 
anyone  approached  his  figures  he  spoke  to  them  in  a  tone  of  voice  that 
was  intended  to  convey  the  idea  that  it  came  from  one  of  the  gummas, 
forbidding  them  to  pass  without  the  payment  of  money.  The  credu- 
lous, frightened  negroes  always  obeyed  this  summons.  The  affair  com- 
ing to  the  knowledge  of  the  oflUcers  of  the  local  government,  a  raid 
was  made  by  a  i)oliceman  and  the  gummas  capt'ared,  but  the  gumma 
worker  escaped. 

In  Jamaica,  where  the  obeah  doctors  have  given  the  British  Gov- 
ernment considerable  trouble,  the  power  of  these  charm  workers  is  very 


18 


FOLK   LORE    AMONG    THE    WES»  INDIANS. 


Fig. 


Field  fetiches :  A.  from  Nas- 
sau ;  B,  fi-om  Inajitia. 


-reat.  Here  they  are  said  to  "set  a  coffin  to  catch  a  man's  shadow", 
in  other  Avords,  the  obeah-man  aviH  catch  a  person's  spirit,  shut  it  up 
in  some  limbo,  and  thus  prevent  it  from  entering  into  a  future  state  of 
bliss.  The  limbo  may  l>e  a  corked  bottle,  or 
even  any  enclosure  guarded  by  supernatural 
means,  induced  by  the  incantations  of  the  obeah 
doctor. 

The  separation  of  tlic  spirit  from  the  body 
does  not  necessarily  mean  the  death  of  the  per- 
son whose  shadoAv  is  thus  imprisoned,  or,  at 
least,  not  his  instantaneous  death.  A  person 
may  have  lost  his  spirit  and  yet  be  alive,  nor  is 
the  individual  always  conscious  of  this  loss. 

All  dot^s  have  the  faculty  of  recognizing 
spirits  invisible  to  mortal  ken,  and  indicate  the 
presence  of  these  supernatural  intruders  by 
barking.  The  following  story  will  not  only  give 
the  idea  that  dogs  can  see  spirits,  even  under 
peculiar  circumstances,  but  also  the  opinion  re- 
garding living  spiritless  bodies. 

There  once  lived  in  Nassau  a  ncgi'o  who 
was  a  native  of  Hayti,  and  who  was  called  Mouser.  This  man  lived 
with  his  family  in  a  small  house,  Avhich  stood  in  the  yard  of  a  larger 
residence.  There  was  a  dog  kept  in  this  yard.  Avhich  when  I  came  to 
live  in  the  neignborhood,  I  was  inclined  to  regard  as  unmitigated  nui- 
sance, for  it  had  the  habit  of  frequently  barking  at  night,  without,  what 
appcai-ed  to  me,  sufficient  provocation.  When  I  comjilaincd  to  its  mis- 
tress of  this,  however,  I  was  told  that  the  animal  was  regarded  as  the 
most  intelligent  dog  in  Nassau,  as  it  could  recognize  wandering  spirits 
quicker  than  others  ;  hence  its  barking  habit.  Its  mistress,  as  proof  of 
its  sagacity,  told  me  this  story.  INIouser,  the  Ilaytian,  Avas  accustomed 
to  go  out  every  day  to  ivork,  returning  at  night.  One  day  he  returned 
quite  early,  and  as  he  came  into  the  yard.  Lady  the  dog  at  once  ran  to 
him,  and  instead  of  the  friendly  gr-eeting  which  she  usually  gave  him, 
she  barked  at  him  loudly  and  continued  barking,  running  by  his  side 
until  he  had  entered  his  house.  The  negro  complained  of  an  illness 
Avhich  inci-cased  to  an  akirming  extent,  and  before  morning  he  Avas  dead. 
Then  came  the  explanation  of  Lady's  singular  conduct:  she.  Avith  Avon- 
derful  sagacity  had  perceived  that  Mouscr's  spirit  had  lefl  his  body  and 
Avas  Avalking  by  his  side,  and  it  Avas  this  bodyless  ghost  at  Avhich  she 
liarked. 
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There  was  one  belief  among  the  Creoles  that  interested  me  great- 
ly, because  at  first  I  thought  it  might  have  some  foundation  in  fact. 
This  was  a  belief  in  a  monstruos  animal  called  the  yahoo.  Singularly 
this  creature  was  ape-like  with  human  intellect,  and  differed  otherwise 
from  the  well  known  yahoo  of  Swift,  described  in  his  land  of  the  Ilouy- 
hnliums,  in  being  of  a  gigantic  size,  and  in  being  endowed  with  a  su- 
jiernatural  character . 

While  at  Nassau,  I  frequently  heard  of  this  yahoo  and  was  always 
told  that  he  lived  on  Andros,  alone,  inhabiting  the  wild  section  which 
lies  south  of  the  Southern  Bight.  Most  of  the  stories  told  of  this  ya- 
hoo were  wild  to  an  extreme  degree,  and  highly  improbable,  but  one  re- 
lated to  me  by.  a  very  intelligent  man  who  had  a  plantation  on  Andros, 
led  me  to  think,  as  previously  remarked,  that  there  might  be  some 
foundation  to  all  of  these  tales. 

The  narrative  is  as  follows.  It  has  long  been  a  custom  of  the  Cre- 
oles to  visit  the  rocky  elevations  which  lie  south  of  Southern  Bight,  in 
order  to  hunt  the  iguana,  a  large  lizard,  the  flesh  of  which  is  eaten. 
Dogs  are  employed  to  hunt  these  animals,  as  they  force  the  lizards  to 
to  climb  trees,  where  they  are  at  the  mercy  of  the  hunter,  by  preventing 
them  from  entering  their  holes  in  the  rocks. 

An  iguana  hunter,  accompanied  by  three  dogs,  came  to  the  north- 
ern side  of  the  Crow  Hills  one  morning,  and  remaining  on  the  level 
ground,  sent  his  dogs  on  in  advance.  They  climbed  the  rocks,  and  evi- 
dently scenting  some  game,  dashed  rapidly  onward.  All  three  reached 
the  top  of  the  acclivity  together,  and  together  disappeared  over  it.  A 
moment  after  they  were  heard  barking  excitedly,  but  soon  these  sounds 
changed  to  yelps  of  fear  and  pain.  Then  immediately  one  appeared, 
retreating  in  great  alarm,  followed  more  slowly  by  a  second.  The  first 
dog  ran  toward  his  master,  exhibiting  ever}'^  sign  of  extreme  terror,  and 
when  he  came  near  enough  the  man  saw  that  the  animal  was  badly 
wounded  by  some  sharp  instrument.  The  second  dog  was  even  more 
badly  cut  in  long  gashes  upon  his  body,  so  badly,  in  fact,  that  he  expi- 
ered  at  his  master's  feet.  The  third  dog  never  came  back.  Attribut- 
ing this  mutilation  of  his  dog  to  the  yahoo,  the  Creole  at  once  left  the 
place,  and  to  this  day  Creoles  are  shy  of  the  neighborhood  about  the 
Crow  Hills. 

Discarding,  of  course,  all  of  the  supernatural  portion  of  the  story, 
I  endeavored  to  account  for  the  mutilation  of  the  dogs,  which  appears 
upon  good  evidence  to  have  been  a  fact,  by  supposing  that  it  might 
have  been  done  by  an  Indian  ;  possibly  one  of  the  remnants  of  the  lost 
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triho  of  Indians  which  formally  inha])ited  all  of  the  Bahamas.  This  h}'- 
pothcsis  was  strengthened  by  the  story  of  the  supposed  spirit  of  the 
Indian  woman,  related  on  page  7.  When  Ave  consider  that  Andros  Is- 
land is  ninty  miles  long  by  thirty  wide,  and  that  it  is  sparcely  settled, 
the  inhabitants  living  along  the  extreme  eastern  coast,  mostly  north  of 
Sonthorn  Bight,  then  add  to  this  the  fact  that,  with  one  exception,  the 
island  has  never  been  crossed  on  land  ])y  any  one,  and  it  can  be  con- 
ceived that  this  wide,  wooded  interior  might  offer  a  home  for  a  cunsid-~ 
erable  number  of  people.  Such  people,  if  they  had  a  reason  f  )r  conceal- 
ing themselves,  could  have  existed  thei"e  many  years  without  having 
been  discovered. 

I  have  conversed  with  several  Creoles  who  stated  in  the  most  pos- 
itive terms  tiiat,  when  passing  in  their  boats,  they  have  seen  the  yahoo 
seated  on  the  rocks  fishing,  and  that  he  always  retreated  when  ap- 
proached. A  11  of  these  stories  seemed  to  point  to  the  existence  of  some 
one  who  lived  in  the  region  that  I  have  indicated,  and  who  wished  to 
remain  unknown  tn  the  creols.  I  do  not  think  any  negro  would  live 
in  that  remote  section,  but  a  white  man  might.  While  confessing  that 
my  theory  concerning  the  lost  Indians  is  badly  shaken,  I  may  say  that 
I  still  think  that  a  thorough  examination  of  that  portion  of  Andros 
which  lies  south  of  the  Crow  Hills  will  reveal  enough  topa3''for  the  la- 
bor expended. 

But  to  return  to  the  yahoo  and  to  the  traditions  concerning  him. 
The  pilot  of  whom  I  have  spoken  as  a  ghost  seer,  and  Avho  encountered 
the  spirit  of  the  Indian  woman,  professed  to  know  all  about  the  yahoo, 
and  much  which  I  now  relate  concerning  the  monster  I  learned  fn^m 
this  man.  His  stories  were,  however,  always  strongly  indorsed  by  the 
other  men,  and  appeared  to  be  prevelant  legends. 

Formally  the  yahoo  lived  on  Cat  Island.  Here  a  woman,  wife  of 
of  captain  of  a  vessel  first  came  in  contact  with  him.  The  captain  had 
landed  on  a  wild  portion  of  the  island  for  a  supply  of  water,  and  while 
the  casks  Avere  being  filled,  alloAved  his  Avife,  Avho  accompanied  him,  to 
go  ashore.  She  Avandered  aAvay  into  the  shrubbery,  disappearing  from 
sight,  but  Avhen  all  Avere  ready  to  go  aboard  she  could  not  be  found.  A 
long,  careful  search,  prolonged  for  tAvo  or  three  days,  failed  to  reA^eal 
even  a  trace  of  her,  and  reluctantly  the  captain  sailed  aAvay  Avithout  her. 
One  year  from  the  date  of  the  disappearance  of  his  Avife,  found 
our  captain  Avith  his  A-essel  once  more  at  the  same  place  on  Cat  Island, 
to  procure  Avater  again.  As  the  Captain,  accompanied  by  his  men, 
Avent  toAvard  the  Avell,  to  his  great  surprise  he  saw  his  long  lost  Avifecom- 
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mrf  toAvanl  him.  Ilastih'  greeting;  him,  she  tohl  liim  that  she  had  been 
carried  oft'  by  a  huge,  hair}*  man,  and  that  the  monster  was  then  not  far 
away.  She  then  entreated  him  to  take  her  aboard  his  ship.  Alarmed 
at  this  story,  all  hastened  into  the  boat  and  i)nt  oft"  toAvard  the  vessel. 
Although  they  used  all  si)eed,  they  had  not  got  many  yards  from  land 
when  the  monster  appeared.  Enraged  at  the  loss  of  the  woman,  he 
rushed  yelling  into  the  sea  after  the  reti-eating  boat.  The  strenuous 
efl'orts  of  the  ten-ified  men  carried  her  beyond  his  reach,  however  ;  tlien 
seeing  all  chance  of  recovering  the  woman  Avas  lost,  the  huge  animal 
turned  and  rushed  back  int)  the  woods  .In  a  moment  he  reappeared, 
brandishing  a  young  child  b\  one  leg.  Running  quickly  to  the  edge  of 
the  water,  the  monster  tore  the  child  in  two,  threw  one  half  after  the 
boat,  and  kept  the  other. 

This  story  was  heard  l>y  the  men  of  my  crew  without  comment,  as 
it  was  evidently  not  new  to  them,  but  the  cabin  boy  who  was  apparent- 
ly unfamiliar  with  it,  and  who  seemed  impressed  with  the  somewhat 
tragical  conclusion,  remarked,  that  "  half  a  child  was  of  no  service  to 
any  one". 

This  was  the  original  appearance  of  the  3'ahoo.  Later,  upon  the 
settlement  of  Cat  Island,  he  moved  to  Andros.  He  is  endowed  with 
supernatural  powers,  can  jum]>  the  Bights  at  a  bound,  passes  through 
the  thickest  scrub  with  the  greatest  ease,  and  cannot  be  killed  with  or- 
dinary ammunition,  for  a  silver  bullet  must  be  vised.  When  I  express- 
ed a  desire,  before  several  Creoles,  to  be  placed  face  10  face  with  the  ya- 
hoo, rifle  in  hand,  and  try  the  efficacy  of  a  leaden  bullet,  and  offered 
twenty-five  dollars  to  the  man  who  would  bring  about  this  meeting, 
there  arose  a  storm  of  protestations.  1  should  be  killed  outright  by  the 
monster  if  I  tried  such  a  foolhardy  adventure,  but  one  old  man  said  he 
thought  that  I  would  be  perfectly  safe,  if,  after  firing,  I  jumped  into  the 
smoke. 

In  the  stories  of  the  yahoo  we  can  possibly  trace  remnants  of  an 
African  tradition  of  the  far  off"  gorilla,  but  whether  this  is  so,  or  wheth- 
er he  is  wholly  a  ceature  of  the  vivid  imagination  of  the  Creole,  he  cer- 
tainly seems  very  real  to  the  Andros  Islanders. 

Although,  as  already  indicated,  the  Creoles  are  aware  that  the  Ba- 
hamas were  formally  inhabited  by  Indians,  they  do  not  appear  to  recog- 
nize any  of  the  stone  impliments,  when  they  find  them,  as  having  for- 
mally been  used  by  the  red  men.  All  stone  a.xes,  chisels,  etc.  are  call- 
ed thunderbolts  and  are  supposed  to  have  their  origin  in  flashes  of  light- 
ning when  they  strike  the  earth. 
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While  INIr.  Curtiss  and  myself  were  on  Andros  the  past  spring 
several  of  these  axes  were  brought  to  us  hy  the  Creoles.  These  impli- 
ments  are  made  with  great  care  out  of  a  hard  green  stone,  heautifully 
polished.  (See  plate  II.  )  This  was  proclaimed  by  its  former  owner 
to  be  a  thunderbolt,  and  he  decaired  that  he  saw  the  lightning  which 
produced  it.  When  we  tried  to  purchase  those  thunderbolts  we  found 
no  difficulty  in  so  doing  if  the  owner  had  more  than  one,  but  if  he  had 
one  only  he  could  not  be  induced  to  part  with  it  for  any  sum.  The  rea- 
son that  the  Creoles  gave  for  this  was,  that  they  wanted  the  stones 
to  protect  their  houses  from  lightning,  for  a  house  in  which  one  was 
kept  was  perfectly  safe.  When  first  found  those  thunderbolts  are  said 
to  burn  a  thread  in  two  if  it  is  wrapped  around  any  of  them. 

In  the  foregoing  pages  I  have  endeavored  to  indicate  some  of  the 
the  leading  superstitions  of  the  Creoles,  but  many  minor  subjects  and 
peculiarities  I  have  not  touched  upon,  for  the  vivid  imagination  of 
these  people  is  always  presenting  pictures  most  singular.  They  are 
all  apt  to  personify  objects  of  all  kinds.  A  woman  taking  shelter  in 
my  house,  one  day,  to  avoid  a  sharp  shower,  said,  '•  The  rain  says,  hear 
me,  I  come  ",  and  one  hears  many  similar  remarks. 

Turning  from  this  race  with  all  its  richness  of  imagery,  and  pow- 
er of  depicting  scenes,  which  they  wish  to  impress  upon  the  mind,  to  a 
colder,  less  imaginative  race ;  the  whites  of  the  Cayman  Islands. 

These  people  are  simple,  industrious,  and  intensely  religous,  but 
upon  a  vastly  higher  plain  than  is  the  African  or  his  descendants- 
Superstitions  we  find  among  the  lower  classes  of  these  stern  descend- 
ants of  buccaneers,  but  they  are  similar  superstitions  to  those  which 
were  prevalent  in  New  England  two  hundred  years  ago ;  the  Caymans- 
men  do  not  people  their  woodlands  with  monsters,  nor  with  dark,  malig- 
nant spirits  of  ultra-supernatural  origin  ;  all  of  their  ghosts  are  honest, 
legitimate  ghosts. 

While  I  was  on  the  Caymans  I  had,  f;)r  a  time,  two  brothers  for 
boatmen,  both  of  whom  were  well  into  middle  life.  They  had  always 
lived  on  the  islands,  in  fact,  I  believe  that  neither  of  them  had  ever 
been  out  of  sight  of  the  little  island  of  Cayman  Brae,  where  they  were 
born.  These  men  may  well  be  taken  as  typical  representatives  of  the 
common  people.  Their  simplicity  may  be  illustrated  by  the  following 
incident.  Speaking  of  the  stars,  one  day,  one  of  them  asked  me  what 
I  thought  they  were.  When  I,  evading  the  question,  asked  him  for  his 
opinion,  said;  "  Our  new  minister  [sent  by  the  Baptist  Missionary  So- 
ciety of  Jamaica  ]  told  us  that  they  are  great  globes  of  fire  like  the  sun 


TRACES   OF   THE   LUCAYAN    INDIANS    IN   THE   BAHAMAS.  20 

but  wo  think  diftbreiitly.  We  think  that  they  are  Imles  in  the  sky 
throu,i;h  which  we  can  see  the  light  of  heaven.  "  He  tlien  went  on  to 
explain  how  the  port-holes  of  a  ship  ca)i  be  seen  a  long  distance  quite 
easily,  when  lighted  from  within ;  the  holes  in  the  sky  w^ere  similar  and 
could  be  seen,  although  they  are  very  far  from  us. 

One  story,  out  of  several,  Avill  serve  to  illustrate  my  boatmen's  idea 
of  spirits.  On  the  north  side  of  Little  Cayman  is  a  reef  enclosed  harbor 
known  as  Bloody  Bay.  Here,  many  years  ago,  a  crew  of  pirates  were 
surprised,  when  ashore,  by  a  British  man  of  war,  and  slaughtered  to  a 
man.  Now,  during  severe  storms,  at  night,  the  pirates  can  be  heard 
fighting  that  fatal  battle  over  again,  and  the  next  morning  blood  stains 
may  be  found  upon  the  sands.  Neither  of  the  brothei's  had  ever  seen 
the  blood,  but  others  had,  and  they  believed  that  it  was  found  there. 
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The  red  race  of  men  that  inhabited  the  Bahamas  at  the  time  of  the 
discovery  of  the  islands  by  Columbus,  seem  to  have  disappeared  early 
in  the  sixteenth  century.  Indeed,  it  is  probable  that  within  twenty- 
five  years  after  the  invasion  of  the  Spainards  that  few,  if  any,  of  the 
race  remained,  whose  whereabouts  were  known  to  the  whites.  They  are 
said  to  have  been  wholly  exterminated  by  their  conquerors,  wiio  capture  i 
them  all,  in  order  to  compel  them  to  labor  in  the  gold  mines  of  the  Is- 
land of  Cuba,  or  to  fish  for  pearls  along  its  shores.  Just  how  a  native 
people,  flimilliar  with  the  land  and  with  all  its  fastnesses,  could  have 
all  been  captured  by  white  men,  comparative  strangers  to  the  country, 
who  must  have  found  it  exceedingly  difficult,  if  not  absolutely  impossi- 
ble to  penetrate  far  into  the  interior  of  the  larger  islands,  is  hard  to  con- 
jecture. 

At  all  events,  the  Lucayan  Indians  did  disappear  from  all  knowl- 
edge of  the  whites,  and  today  we  have  to  regret  the  loss  of  the  entire 
race,  with  its  history  unwritten.  Hence  it  is  that  anything  appertain- 
ing to  the  history  of  this  lost  people  is  of  great  interest  and  importance. 
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In  tlie  following  pages  I  shall  endeavor  to  show  what  I  believe  to 
b3  some  traces  of  how  these  Indians  lived,  and,  to  some  extent,  upon 
what  they  subsisted.  When  we  consider,  however,  that  nearly  four  hun- 
dred years  have  passed  away  since  the  Lucayans  lived  on  the  Bahamas, 
and  that  since  then  many  generations  of  a  race,  mainly  ignorant  and  su- 
perstious,  who  would  be  likely  usually  to  destroy  rather  than  preserve, 
any  traces  of  the  red  race,  any  remaining  evidence  of  the  exitcnce  of  the 
Indians  must  be  very  slight. 

It  is  OAving  only  to  the  facts  that  the  Bahamas  lie  entirely  beyond 
the  disintegrating  influence  of  frost,  and  that  the  rain-fall  is  very  slight 
that  we  find  most  of  the  traces  which  do  exist. 

When  Mr.  Curtiss  and  myself  were  searching  for  land  shells  on 
one  of  the  little  keys  which  lies  north  of  Allen's  harlxjr,  we  discovered 
what  was  most  evidently  an  old  well,  and  as  it  was  situated  in  the  thick 
scrub,  we  concluded  that  it  was  dug  by  Indians.  This  conclusion  Avas 
bom  out  by  its  peculiar  form,  and  by  finding  a  heap  of  conch  shells 
near  it  Avhich  exibited  every  mark  of  having  lain  undisturbed  for  a  long 
period  of  time.  These  shells  had  also  been  opened  in  a  different  man- 
ner from  that  practised  by  the  Creoles  :  but  of  these  shells  I  shall  speak 
later. 

The  surface  of  the  Bahama  Islands  is  nearly  every  where  formed  of 
the  rock  known  as  aeolian  limestone.  That  is,  the  rock  is  formed  of 
very  small,  rounded,  quite  regularly  sized,  particles  of  limy  sand,  which 
once  formed  a  part  of  shells,  coi-al  etc.,  broken  and  ground  into  frag- 
ments by  the  waves,  thrown  ashore  by  them,  then  blown  further  inland 
by  the  winds,  and  finally  the  particles  have  become  cemented  together 
through  the  action  of  Avater  on  the  sand. 

Either  from  upheavals,  shrinkage,  or  from  some  other  cause,  this 
rock  has  become  cracked  in  very  many  places.  From  these  cracks 
grow,  mainly,  all  of  the  trees  and  shi-ubs  which  are  found  on  the  islands, 
very  thickly  in  places,  but  rarely  luxuriantly.  The  reason  why  the 
the  trees  grow  in  this  manner  is,  that  there  is  little  or  no  soil  anywhere 
on  the  islands.  To  be  sure,  there  is  a  little  accumulation  in  holes  from 
the  decaying  of  vegetable  matter,  but  this  deposit  is  very  slight,  so  that 
nearly  all  of  the  rocks  of  the  interior  arc  exposed.  Of  course  along  the 
sea,  Avhere  the  shore  is  low,  sand  accumulates,  and  this  is  often  blown 
by  the  Avind  some  distance  inland.  In  other  jdaces  there  are  marl  flats 
or  muddy  salinas  ;  but  these  matters  do  not  come  Avithin  the  scope  of  the 
present  article.  1  wished  only  to  speak  of  the  general  rocky  surface,  as 
a  preliminary  to  describing  the  Indian  wells. 
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I  have  spoken  of  the  cracks  or  crevices  in  the  rocks.  Sometimes 
these  extend  downward  for  two  or  three  feet,  then  the  blocks  of  lime- 
stone, thus  marked  out,  will  often  scale  off  from  the  foundation  rock. 
It  frequently  happens  tliat  blocks  thus  isolated  break  up  into  compar- 
atively small  frajiments  and  that  these  fragments  will  lie  along  a  near- 
ly solid  wall.  Wlien  the  neighboring  surface  of  the  rock  slopes  toward 
a  mass  of  fragments,  situated  in  this  way,  water  will  flow  among  them 
and  accumulates  there. 

Whoever  made  the  wells  of  which  I  sj^eak,  took  advantage  of  the 
circumstances,  and  by  removing  the  loose  fragments  found  the  water. 
This  is  easily  seen  by  referring  to  Fig.  4,  where  I  have  given  a  section 
of  such  a  well ;  A,  before  the  fragments  were  removed  ;  JB,  after ;  S,  is 

Fig.  4. 
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Section  of  Indian  well  -,  S,  solid  wall;  F,  fragments  of  roclc  ;  W,  water ;  C,  slope  of  rock. 


the  solid  rock  ;C,  the  slope ;  F,  the  fragments  ;W,  the  water  in  the  fin- 
ished excavation.  The  whole  forms  a  well  such  as  a  primative  peo- 
ple, who  had  no  tools  with  which  to  excavate  solid  rock,  could  dig  un- 
der existing  circumstances.  That  the  supply  of  water  from  these  wells 
would,  in  most  cases  prove  unfailing,  is  beyound  doubt.  In  fact,  I  knoAV 
of  two  wells,  which  I  am  sure  Avere  originally  dug  by  Indians,  which 
are  constantly  used  by  the  Creoles,  as  they  are  never  dry.  One  of  these 
is  on  Highborn  Key  and  the  other  on  Andros  ;  but  I  shall  speak  of  these 
wells  later. 
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The  Avell  on  the  Key  at  Allen's  Harbor  had  been  partly  filled  -with 
an  earth,  resultm;^  from  the  slow  accumulation  of  vegetable  matter,  but 
it  was  then  about  three  feet  deep.  The  wall  Avas  on  the  eastern  side, 
and  the  slope  on  the  western.  The  entire  excavation  was  about  five 
feet  from  north  to  south,  and  some  ten  feet  from  east  to  west. 

This  well  is,  as  already  remarked,  situated  in  a  thick  scrub,  which 
completely  covers  the  key,  excepting  along  the  immediate  sea  border. 
On  the  west  side  of  the  key,  which  is  rather  circular  in  form,  and  about 
a  quarter  of  a  mile  in  diameter,  is  a  rocky  shore,  which  changes  abrupt- 
ly into  a  sand  beach  after  passing  a  point  on  the  north-west.  This 
beach  extends  around  to  the  east,  where  rocks  reappear  and  continue 
until  they  meet  those  on  the  west,  but  are  broken  directly  south  by  a 
rather  high  sand  spit,  that  extends  out  into  a  point.  West  of  this  point 
is  a  very  small  bay  and  directly  north  of  it,  about  fifty  yards  in  the 
scrub  is  the  well.  The  key  itself  is  the  easternmost  of  the  two  which 
lie  north  of  Allen's  Harbor,  and  is  due  north  of  U  Key,  described  in  the 
preceding  article,  about  half  a  mile  distant.  I  have  been  particular 
in  giving  the  exact  locality  of  this  and  other  wells,  in  order  that  they 
can  he  readily  found  by  others. 

Between  the  well  at  Allen's  Harbor  and  the  beach  is  the  pile  of 
conchs  to  which  allusion  has  been  made.  They  were  all,  as  far  as  I  ex- 
amined them,  of  one  species,  the  pink  conch,  Strombus  gigas,  and  were 
all  of  the  small,  thick-lipped  form  of  this  species.  Many  of  these  shells 
were  crumbling  away,  others,  especially  those  on  the  top  of  the  pile, 

Fig.  o. 


ABC 

Methods  of  opening  conch  shells  ;  A,  Indian  ;  B,  Creole :  C,  buccaneer. 


•were  in  an  excellent  state  of  preservation.  Besides  the  very  evident 
marks  of  great  age,  which  all  of  these  shells  bore,  they  had  all  been  op- 
ened in  a  peculiar  manner.     The  animal  of  this  species  of  mollusk  is 
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now  lar<:5ely  used  as  food  by  all  classes  on  the  Baliamas.  but  more  es- 
pecially by  the  Creoles.  Now,  the  animal  is  large  and  its  muscular  at- 
tachment to  the  shell  is  very  strong,  and  must  be  cut  in  order  to  remove 
the  conch.  This  is  readily  accomplished  by  the  Creoles  by  breaking 
an  elongated  hole  in  the  fifth  whorl  from  the  spire.  See  fig.  5,  B,  where 
I  have  given  the  spiral  end  of  this  and  other  conch  shells,  much  reduced 
in  size.  A  knife  is  thrust  into  this  hole  and  the  muscle  cut,  when  the 
animal  either  falls  out  or  is  drawn  out.  This  method  of  opening  conchs 
is  usual  all  over  the  Bahamas,  and  I  have  never  seen  them  opened  in 
any  other  Avay. 

The  shells  found  near  the  well  all  had  a  single,  nearly  circular  hole 
in  the  fifth  whorl  from  the  apex.  This  hole  was  never  over  an  inch 
in  diameter,  and,  in  all  the  shells  examined,  was  made  with  almost 
mathematical  exactness  in  the  same  relative  position  (see  fig.  o,  C  ). 
When  I  showed  these  shells  to  our  men  they  were  astonished,  having 
never  seen  anything  of  the  kind  before.  They  could  not  conjecture 
how  the  holes  were  made,  nor  how  the  animal  was  removed.  I  after- 
wards showed  similar  shells  to  other  Creoles,  and  they  all,  with  one  ex- 
ception, were  completely  puzzeled  by  them.  The  exception  was  a  man 
•who  came  to  our  camp  , while  we  were  on  Little  Galden  Key,  in  ^liddle 
Bight,  Andros,  and  who  said  that  they  were  opened  b}'  "old  time  folks'', 
meaning  the  the  inhabitants  of  the  Bahamas  in  the  days  of  slavery. 
He  could  give  no  reason  for  this  opinion,  however,  and  might  have  re- 
plied in  the  way  he  did  because  he  thought  I  wanted  an  answer  and  de- 
sired to  please  me.  One  must  use  extreme  caution  when  questioning 
the  Creoles,  if  he  wishs  to  get  at  the  exact  knowledge  which  they  possess 
of  any  subject,  for  if  they  have  an  idea  of  which  way  a  white  man  wants 
his  questions  answered  they  are  apt  to  try  to  give  a  satisfactory  reply. 
Upon  closely  examining  the  cut  of  the  Indian  shell,  fig.  5,  C,  it  will  be 
seen  that  the  hole  is  not  quite  circular,  and  as  this  form  suggested  a 
clew  toward  identifying  the  implement  which  was  used  in  making  the 
holes  in  the  shells,  I  shall  return  to  the  subject  again  later. 

Highborn  Key  lies  south  of  the  Allen's  Harbor  group.  It  would 
be  about  circular  in  form  were  it  not  for  the  fact  that  it  is  indented  from 
both  the  northern  and  southern  sides  by  deep  bays,  which  are  nearly  a 
quarter  of  a  mile  wide,  and  penetrate  the  key  for  one  third  of  its  diam- 
eter, thus  the  key  forms  a  rude  H.  The  land  which  lies  between  the 
inner  terminations  of  the  two  bays,  forming  the  cross  bars  of  the  II,  is 
a  low  and  sandy  flat,  while  the  elongated  portions  of  the  key,  on  either 
side,  are  composed  of  rocky  elevations,but  highest  on  the  east.    Thus 
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it  can  be  seen  that  Highborn  Key  is  an  elevated  atoll,  which  formally 
had  a  channel  at  either  end  of  the  lagoon. 

Approaching  the  key  from  the  south,  a  landing  place  is  found  about 
half  way  up  the  bay,  on  the  eastern  side.  This  is  used  by  the  Creoles 
as  a  drying  place  for  sponges.  Leaving  the  spongers  camp  ground,  a 
path  leads  aLjng  the  bay  to  its  head,  then  enters  the  scrub,  terminat- 
ing, after  passing  through  the  thicket  for  about  two  hundred  yards,  at 
the  Indian  well,  of  which  I  have  spoken  as  one  which  is  now  used  by  the 
spongers. 

This  well  is  similar  in  size  and  depth  to  the  one  already  described, 
but  the  wall  is  on  the  northern  side,  with  the  slope  on  the  south.  The 
well  is  kept  cleaned  out  by  the  spongers,  and  produces  a  small,  though 
constant,  supply  of  good,  clear  water,  much  superior  to  that  obtained 
from  modern  Avells  much  deeper,  which  are  excavated  in  the  solid  rock, 
excepting  that  from  the  celebrated  well  at  Fort  Charlotte,  New  Provi- 
nence,  which  is  ninty  feet  deep.  The  water  in  this  Indian  well  was  not 
aifected  by  the  rise  and  fall  of  the  tide  as  it  is  in  the  more  deeply  exca- 
vated wells.  When  I  visited  Highborn  Key  this  well  probably  contain- 
ed all  the  water  that  there  was  for  many  miles  around,  and  it  was  con- 
stantly visited  by  birds  of  several  species,  especially  by  doves,  that  were 
constantly  there,  but  more  abuntantly  mornings  and  evenings.  Our 
men,  who  filled  our  water  casks  at  this  well,  had  no  idea  that  it  had 
been  constructed  by  Indians,  but  said  that  the  well  had  always  been 
there,  and  that  no  one  knew  by  whom  it  was  dug. 

On  New  Providence,  south  of  Wulfs  Road,  a  street  which  runs 
back  of  Nassau,  near  the  pine  fields,  is  a  depression  which  may  have 
been  an  Indian  well.  This  is,  however,  nearly  filled  with  soil,  which 
has  spread  over  the  neighboring  rocks,  and  which  bears  a  luxuriant 
growth  of  palms.  These  trees  have,  beyond  doubt,  greatW  aided  in  the 
accumulation  of  soil. 

South  of  Fresh  Creek,  Andros,  about  a  quarter  of  a  mile  from  the 
creek,  by  the  side  of  a  pathway  that  leads  into  some  fields  cultivated  by 
the  Creoles,  is  a  large  Indian  well,  that,  although  partly  filled  with  earth, 
contains  water  during  the  wet  season.  I  do  not  think  that  it  is  now 
used  by  the  Creoles,  nor  could  I  learn  that  it  ever  had  been.  This  well 
is  easily  found,  as  it  lies  directly  by  the  side  of  the  pathway  which  runs 
due  south,  beginning  opposite  the  little  church  in  the  settlement  of 
Fresh  Creek.     The  well  is  about  ten  feet  long  and  four  feet  deep. 

On  the  north  side  of  Middle  Bight,  Andros,  on  Bigwuod  Key,  is  a 
ittle  creek.     Just  east  of  the  mouth  of  this  creek  is  another  Indian 
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■well  that  is  constantly  used  by  the  spongers,  and  the  supply  of  water  is 
never  ending.  Tliis  well  is  peculiarly  situated,  being  directly  on  the 
bight,  not  ten  yards  from  salt  water,  but  the  well  is  so  much  elevated 
that  its  water  is  not  affected  by  the  tide,  and  is  as  good  as  that  from  the 
■well  on  Highborn  Key. 

Little  Galden  Key  lies  just  within  the  entrance  of  Middle  Biglit, 
but  on  the  south  side,  and  about  two  miles  from  the  creek  of  which  I 
have  spoken  above,  but,  of  course,  on  the  opposite  side  of  the  bight. 
This  is  a  small  key,  circular  in  form,  not  over  a  quarter  of  a  mile  in  di- 
ameter. On  the  eastern  side,  where  it  is  exposed  to  the  waves  of  the 
Tongue  of  Ocean,  it  is  high  and  rocky,  but  this  sea  ■wall  slopes  rapidly 
on  the  inner  side,  leaving  the  middle  of  the  key  perfectly  flat.  The  key 
is  completely  surrounded  by  a  naked,  rocky  shore,  excepting  at  one  point 
on  the  west,  where  there  is  a  triangular  sand  spit.  There  is  more  soil 
on  this  little  island  than  I  have  seen  on  any  spot,  of  a  like  size,  through- 
out the  Bahamas,  consequently  there  is  a  luxuriant  growth  of  trees, 
completely  covering  the  key,  excepting  the  exposed  shore  rocks. 

So  luxuriant,  in  fact,  is  this  growth  of  timber,  that  when  I  first 
approached  the  key  and  saw  the  tree  tops  forming  an  elevation  in  the 
center  of  the  island,  I  thought  that  there  must  be  quitea  high  hill 
there,  and  was  surprised  upon  penetrating  the  dense  thicket  Avhich  sur- 
rounds the  outer  borders,  to  find  myself  on  a  level  plain.  The  soil  is 
brown,  anil  from  it  rise  the  tree  trunks,  many  of  which  were  from  twelve 
to  eighteen  inches  in  diameter.  These  trees  were,  however,  dispropor. 
tionately  short,  while  their  boles  were  crooked  and  distorted  in  all  im- 
aginable shapes.  Some  lay  prostrate  along  the  brown  soil  for  some  dis- 
tance, then  shot  up  huge  misshapen  branches.  Others  leaned  this  way 
or  that,  sending  down  the  buttressed  roots  so  common  to  tropical  trees. 
These  misshapen  branches  and  roots  often  resembled,  quite  closely,  the 
arms  and  legs  of  men  stiffened  into  wood.  This  resemblance  to  human 
forms  was  heightened  by  the  whitish  color  of  the  trees  seen  in  the  dim 
half  light  of  the  thick  wood,  and  the  whole  scene  presented  a  striking  re- 
alization of  Dore's  weired  interpretation  of  the  transformed  sinners  in 
Dante's  Inferno. 

There  was  not  a  vestige  of  undergrowth  in  this  woo<i,  so  that  the 
soil  was  everywhere  plainly  visible.  After  wandering  about  for  a  time 
I  suddenly  came  upon  what  1  saw  at  a  glance  was  an  old  field,  for  the 
ground  was  completely  cleared  of  the  fragments  of  rocks  which  were 
plentifully  scattered  about  on  other  portions  of  the  key.  Here  they 
w  ere  neatly  piled  in  heaps  at  regular  intervals,  leaving  the  intermedi- 
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ate  space  open  for  cultivation.  But  whoever  cultivated  this  land  must 
have  abandoned  it  many  years  before,  for  the  j^round  was  covered  witli 
a  similar  growth  of  large  trees  as  is  f  jund  elsewhere  on  the  island. 

This  cleared  patch  of  gi'ound  occupied  about  half  an  acre,  and  1 
was  quite  pleased  to  find  in  its  center  an  Indian  well,  almost  a  perfect 
fac-simile  of  the  one  at  Allen's  Harbor,  excepting  that  the  wall  was  on 
the  western  side.     There  was  no  water  in  the  well. 

As  soon  as  I  saw  this  excavation,  it  at  once  occurred  to  me  that  I 
was  standing  in  one  of  the  fields  that  had  been  cultivated  by  the  Lucay- 
an  Indians,  and  that,  save  the  changes  wrought  by  time  alone,  the  land 
had  remained  undisturbed,  just  as  they  had  left  itf mr  centuries  before. 
Upon  further  search  around  the  margin  of  the  old  field,  I  found  a  heap 
of  conch  shells  that  had  been  opened  as  already  described,  and  these 
offered  additional  proof  of  the  past  occupancy  of  the  key  by  the  Indians. 

This  key  was  frequently  visited  by  the  spongers  years  ago,  and 
they  have  left  conch  shells  opened  in  the  modern  way  there,  but  I  could 
not  learn  that  anyone  knew  anything  about  the  key  ever -having  been 
cultivated. 

Among  the  conchs  scattered  near  the  sand  spit  was  one  heap  that 
interested  me  greatly.  These  shells  were  very  old,  although  not  as  old 
as  were  those  with  the  circular  holes,  and  they  had  been  opened  by  the 
entire  spire  having  been  knocked  off"  above  the  fifth  whorl.  When  I 
showed  these  shells  to  our  men  they  said  at  once  that  this  was  the  meth- 
od of  opening  shells  practiced  many  j'ears  ago.  This  statement  was 
also  confirmed  by  other  Creoles  who  came  to  our  camp.  I  have  called 
this  method  the  buccaneer  method,  and  shall  discuss  the  probability  of 
its  having  been  introduced  into  the  Bahamas  by  these  sea  rovers  later. 
See  Fig.  ;"»,  C,  for  a  cut  illustrating  this  method. 

While  we  were  on  Little  Galden  Key  we  were  frequently  visited  by 
Creoles  who  lived  on  Andros,  and  it  Avas  then  that  I  first  saw  specimens 
(if  the  Indian  stone  implements  which  the  Creoles  call  thunderbolts,  of 
which  I  have  spoken  in  the  previous  article.  I  had  long  heard  of  the 
thunderbolts  of  the  Creoles,  but  rather  singularly  had  never  seen  one 
until  they  were  brought  into  camp  by  the  natives  of  Andros. 

The  most  usual  form  of  stone  implement  is  a  little  axe  made  of  a 
hard  quartzose,  stone,  green  in  color,  marbled  with  whitish.  See  Plate 
II.  We  saw  several  of  these  axes,  and  also  one  specimen  of  a  kind  of 
chisel  made  of  a  brownish  quartz. 

When  I  first  found  the  Indian  conchs  I  thought  the  holes  might 
have  been  made  by  striking  one  shell  with  the  apex  of  another,  as  the 
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apex  of  a  fresh  conch  fits  the  holes  quite  nicely,  but  when  the  little  ax- 
es Avere  brought  in  I  saw  at  once,  that  this  was  the  instrument  used, 
sa  Avill  be  seen  by  the  following  description  of  a  specimen  of  an  axe  now 
before  me.  This  was  jn-(icured  by  tiie  INIaynard-Curtiss  expedition  in 
April,  1892,  and  was  said  to  have  come  from  Bigwood  Key,  near  the 
well  of  which  1  have  spoken.  It  is  of  a  long  oval  form,  brought  to  an 
edge  on  the  bi-oad  end  and  to  a  puint  on  the  narrow  extremity.  It  is 
highly  polished,  but  contains  a  few  imperfections  which  were  in  the  or- 
iginal stone,  that  was  probabl}'^  a  pebble.  This  axe  is  3.75  inches  long 
by  l.oO  in  the  broadest  part,  and  about  .75  thick.  The  colored  figure 
which  I  have  given  on  Plate  II  is  of  the  natural  size. 

A  close  examination  of  the  points  of  the  axes  which  came  under 
my  observation  shows  that  they  are  worn  in  such  a  manner  as  to  sug- 
gest that  they  had  been  used  in  makiiig  the  holes  in  the  conch  shells. 
I  find  in  every  case  the  points  of  the  axes  fit  the  holes  in  the  shells  very 
nicely.  Presumably  the  axes  were  fastened  to  a  cleft  handle,  but  I  suc- 
ceeded in  making  a  hole  in  afresh  conch,  similar  to  those  in  the  Indian 
shells,  by  holding  an  axe  head  in  my  hand.  The  slightly  triangular 
form  of  the  holes  may  be  accounted  for  by  presuming  that  the  shell  was 
either  laid  flat  on  the  ground,  month  down,  or  held  level  in  the  hand  in 
a  similar  position.  The  stroke  being  given  directly  downward,  and  com- 
ing upon  the  spire  on  the  slanting  surface  would  make  a  hole  a  little 
wider  on  the  highest  part.  As  the  holes  are,  as  already  shown,  made 
with  great  regularity  in  the  same  relative  position,  this  shows  that  the 
axe  handles  must  have  been  finished  witli  considerable  care  in  order  to 
insure  a  correct  aim. 

It  is  highly  probable  that  these  axes,  finished  as  they  now  appear, 
were  brought  from  some  of  the  larger  of  the  Antilles,  as  no  stone  of 
the  kind  of  which  they  are  made  is  found  on  the  Bahamas. 

While  we  were  at  Fresh  Creek  we  were  informed  of  two  caves  that 
were  said  to  contain  markings  on  the  walls.  The  first  which  we  visit- 
ed was  situated  some  three  miles  south  of  th(!  creek,  in  afield,  and  prov- 
ed to  be  a  large  pit  hole  with  cave-like  extensions  in  the  walls  The 
marks,  which  our  guide  showed  us,  were  merely  course  lines  caused  by 
the  action  of  water.  The  second  cave  opened  out  of  the  cliffs  between 
Fresh  Creek  and  Calabash  Bay.  Directly  north  of  the  creek  the  coast 
rocks  are  high,  firming  cliffs,  often  twenty  feet  in  elevation  and  rising 
directly  out  of  the  water.  These  cliffs  continue  for  about  a  mile  and  a 
half,  then  become  broken  and  retreat  a  little  way  from  the  water,  leav- 
ing a  narrow,  sandy  beach  which  is  seldom  covered  by  the  tide.     A 
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short  distance  north  of  this  broken  portion  of  the  cliff  is  the  cave.  It 
has  tAvo  mouths,  botli  of  which  open  into  a  separate  gallery,  each  of 
which  leads  into  the  main  cave.  This  chamber  is  about  circular,  some 
ten  yards  in  diameter,  and  nearly  ten  feet  high  in  the  center,  but  with 
a  sloping  roof  which  approaches  the  floor  in  places.  It  is  lighted  from 
a  hole  in  the  roof  on  the  Avest  side. 

The  inscriptions  in  this  cave  proved  to  be  nothing  but  some  rude 
attempts  at  letter  formation  made  on  the  walls  of  the  north  gallery,  ev- 
idently a  long  time  ago,  by  unskilled  hands.  We  were  repaid,  however, 
for  visiting  this  cave  by  finding  several  Indian  shells  in  it,  and  the  re- 
mains of  a  fire  with  cinders  evidently  very  old.  I  know  that  this  cave 
is  seldom  visited  by  the  Creoles,  for  we  experienced  considerable  difficul- 
ty in  finding  any  one  who  had  ever  been  into  it.  Some  knew  where  it 
was,  but  had  never  looked  into  it,  and  said  that  they  would  not  enter  it 
upon  any  inducement.  The  two  men  who  did  finally  go  there  with  us 
appeared  by  their  manner  when  in  the  cave  to  be  entirely  unfamiliar 
with  the  place.  Hence  it  is  probable  that  the  fire  was  not  kindled  there 
by  Creoles,  but  it  might  have  been  made  by  white  men  years  before. 
I  think  it  probable  that  the  caves  of  the  Bahamas  were  not  as  a  rule  re- 
sorted to  by  the  Indians  as  constant  residences,  although  as  indicated 
by  the  shells  in  this  one,  they  occasionally  used  them,  possibly  during 
hurricanes  and  other  severe  storms.  At  other  times  shelters  made  of 
palm  leaves  would  have  been  amply  sufficient  for  their  needs.  I  found 
the  Seminoles  of  Florida  in  winter,  in  small,  rnde,  tent-like  structures 
made  of  palmetto  leaves,  in  a  climate  much  colder,  at  that  season  than 
in  the  Bahamas.  It  is  probably  due  to  this  simple  method  of  living  in 
a  mild  climate,  where  little  or  no  clothing  was  necessary,  that  we  find  so 
few  traces  of  the  Lucayans  on  the  Bahamas. 

In  the  beginning  of  this  article  I  stated  that  the  Lucay^an  Indians 
were  said  to  have  been  removed  to  Cuba  by  the  Spaniards.  They  were 
not  removed  to  Cuba  but  to  what  was  then  called  Hispaniola,  now  Hayti. 
The  story  gathered  from  a  variety  of  sources  is  as  follows.  Through  a 
series  of  persecutions,  partly  to  enforce  labor,  but  mainly  through  sheer 
cruelty  the  Spaniards,  living  in  Hispaniola,  had,  as  early  as  1508,  suc- 
ceeded in  destroying  two  millions  of  Ilaytian  Indians.  Thus  slave  la- 
)>or  became  scarce,  and  in  1509  King  Ferdinand  of  Spain  authorized  Or_ 
vando,  governor  of  Hispaniola,  to  procure  Indians  from  the  neighboring 
islands.  The  Bahamas  were  visited  by  the  Spaniards,  and,  induced  by 
the  promise  that  they  w^ere  to  be  taken  to  the  heavenly  shores,  where 
the  spirits  of  their  ancestors  were  reposing,  about  forty  thousand  of  the 
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Lucayan  Indians  were  taken  to  Ilayti,  wliere  tliey  {>erishe(l  miseraldy. 

At  first  glance  this  may  seem  a  large  number,  but  ■when  Ave  consid- 
er that  the  present  iii'pulation  of  the  Bahamas  is  about  forty  thousand, 
and,  as  they  but  sparingly  people  the  islands,  it  would  seem  that  there 
must  have  been  a  greater  number  of  Indians  there  at  the  time  of  the 
discovery  of  the  islands,  and  that  some  must  have  remained  behind 
when  the  removal  took  place.  We  find  that  in  1(11!)  about  four  thous- 
and of  the  Ilaytian  Indians,  a  remnant  of  the  iunnense  population  of 
llispaniola,  were  in  existance,  and  that,  when  through  the  efforts  of  the 
brave  Las  Casas  (who  was  a  strong  advocate  for  the  abolition  of  Indi- 
an slavery )  peace  was  finally  declared  between  Spain  and  the  Indians^ 
their  numbers  were  not  greatly  diminished ;  Avhile  as  late  as  1750  a  few 
still  survived.  Were  there  then  no  remnants  of  the  Lucayans  left  ? 
If  so  how  long  did  they  remain  on  the  Bahamas,  and  what  was  the 
cause  of  their  final  extermination  ?  I  am  still  of  the  opinion,  as  pre- 
viously indicated,  that  a  thorough  exploration  of  the  interior  of  some  of 
the  larger  islands.  Andros,  for  example,  would  throAv  some  light  upon 
these  questions. 

As  bearing  remotely  upon  traces  of  the  Indians,  and  in  order  to  ex- 
plain why  I  called  the  shells,  of  one  of  which  I  have  given  a  cut  in  Fig. 
o,  A,  buccaneer  shells,  I  will  give  a  brief  history  of  the  settlement  of 
the  Bahamas  by  the  Avhites. 

After  the  invasion  of  the  Spaniards  for  the  purpose  of  removing 
the  Indians,  no  one  appears  to  have  visited  the  islands,  excepting  dur- 
ing the  voyage  of  Ponce  de  Leon,  who  passed  through  the  Bahamas  in 
search  of  the  Islands  of  Bimini  and  the  Fountain  of  Perpetual  Youth. 
The  date  of  the  settlement  of  New  Providence  by  the  English  Avas  1G2M; 
from  this  time  until  1703  the  government  of  this  island  proved  a  veri- 
table shuttlecock,  being  tossed  from  Spanish  to  English  Avith  the  French 
occasionally  taking  a  hand,  until  at  last  it  Avas  abandoned  by  all  laAv- 
abiding  men,  only  to  pass  into  the  possession  of  those  free  rovers  of  the 
sea, —  the  buccaneers.  These  people  established  many  settlements 
throughout  the  islands,  liAdng  mainly  by  plundering  vessels  on  the  neigh- 
boring high  seas.  In  1718  something  like  order  was  restored  to  the 
colony  by  the  re-establishment  of  the  British  GoA-ernment.  But  the 
buccaneers  and  their  descendants  remained  upon  the  mOre  remote  is- 
lands, doubtlessly  aiding  in  colonization,  and  thus  impressed  many  of 
their  peculiarities  upon  the  succeeding  generations  Avho  inhabited  the 
islands.  Probably  the  buccaneers  frequented  the  entrances  of  all  the 
Bights  of  Andros,  heiice  we  might  expect  to  find  traces  of  them  on  the 


34  TRACES   OF  THE   LUCAYAN   INDIANS  if  THE  BAHAMAS. 

neighboring  land,  and  as  it  Avas  on  Little  Galden  Kcj,  Middle  Bight, 
that  I  found  the  conch  shells  in  question,  I  have  concluded  that  they 
were  left  there  by  buccaneers. 

Follo^ving  the  establishment  of  order  on  the  Bahamas,  a  better 
class  took  possession  of  the  islands,  and  during  our  war  for  independence, 
and  immediately  after  it,  many  royalists  removed  from  the  United 
States  and  settled  in  the  Bahamas,  taking  with  them  considerable  wealth 
and  many  slaves.  It  was  at  this  time  that  the  islands  saAv  their  most 
prosperous  days.  Cotton  cultivation  was  begun  on  a  large  scale,  but 
this  did  not  succeed  very  well,  and  the  whole  enterprise  received  its 
death  blow  with  the  abolition  of  slavery  in  the  British  West  Indies  in 
1834.  The  plantations  were  largely  abandoned,  and  today  it  is  not  un- 
usual to  find,  even  on  lonely  islands,  remains  of  well-built  roads  leading 
to  the  ruins  of  fine  residences,  all  completely  overgrown  with  bushes. 
Although  many  of  their  former  owners  left  the  islands,  most  of  the  ne- 
gros  remained,  and  intermarrying  with  the  whites,  produced  the  present 
race  of  Creoles. 


2sOTES  ON  YOUNG  BIRDS. 

Wilson's  Plover,  Aechalitis  wilsonius. 

The  tAvo  beautiful  specimens  from  which  the  following  description 
was  taken  were  hatched  from  eggs  obtained  at  Middle  Bight,  Andros, 
April  30,  18n3,  and  Avhich  were  but  a  few  hours  old  when  they  died. 

Lower  parts,  forehead,  ring  around  neck,  narrowing  behind,  and 
outer  portion  of  Aving.  pure,  snowy  white.  There  is  a  spot  behind  eye, 
an  elongated  patch  below  this,  and  two  spots  on  wings  above,  near  body, 
black.     Bill,  black.     Feet,  j-ellowish. 

The  bill  is  of  about  the  same  form  as  that  of  the  adult,  and  the  rel- 
ative size  is  about  the  same.  The  most  singular  thing  about  the  bill 
is  the  entire  absence  of  even  a  trace  of  an  egg  tooth.  Judging  from 
the  appearance  of  the  bill,  which  is  very  hard  for  that  of  a  young  bird, 
the  egg  shell  must  be  broken  by  the  extreme  tip,  consequently  the  bird 
lies  in  .such  a  position  in  the  egg  that  the  head  and  l)ill  are  not  only  held 
at  right  angles  with  its  long  diameter,  as  is  usual  in  birds,  but  the  bill 
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must  point  directly  outward.  As  the  egg  of  Wilson's  Plover  measures 
only  about  1.00  in  diameter  across  the  large  end,  and  as  the  head  and 
bill  measure  about  the  same  in  length  in  the  newly  hatched  specimen, 
it  will  be  seen  that  there  is  but  little  room  for  an  impetus  for  an  out- 

FiG.  6. 


Wilson's  Plover,  two  hours  old. 


ward  stroke  with  the  bill ;  hence  it  is  probable  that  the  egg  shell  is 
broken  by  bits  of  it  being  pressed  outward.    When  we  come  to  examine 

Fig.  7. 


Head  of  adult  Wilson's  Plover,  taken  at  Middle  Bight,  Andros,  April  30, 1893. 
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the  chick  in  a  nearly  liatched  egg,  "we  find  that  the  head  is  actually 
held  in  the  position  indicated  above.  In  order  that  it  may  lie  in  this 
position  it  is  bent  forward  upon  the  breast,  and  turned  to  one  side,  thus 
one  eye  (the  right  in  the  case  examined)  is  pressed  against  the  breast. 

The  legs,  which  are  considerably  larger  proportionately  than  are 
those  of  the  adult  (2.25  long  in  the  young,  including  toes,  and  o.OO  in 
the  adult). are  doubled, before  hatching,  with  the  feet  pressed  against 
the  breast,  while  the  tarsi-tibial  joints  extend  back  into  the  pijint  of 
the  egg. 

AVilson's  Plover  lays  its  eggs  upon  sandy  beaches,  in  a  slight  de- 
pressions scratched  by  the  bird.  They  are  clay-colored,  finely  spotted 
witli  black,  hence  it  will  be  seen  that  they  are  extremely  difficult  to  see, 
and  the  same  is  true  of  the  newly  hatched  young.  The  young,  as  may 
be  judged  from  the  appearance  of  the  cut  of  a  specimen,  given  in  fig.  6, 
run  as  soon  as  they  are  out  of  the  shell,  and  probably  gather  food  for 
themselves  at  once,  as  the  hard,  well  developed  bill  wmild  seem  to  in- 
dicate. 


NOTES  ON  A  SINGULAR  SPECIMEN  OF 
THE  POLYPHEMUS  MOTH,  ATTACUS  POLYPHEMUS. 

In  the  autumn  of  1803  Mr.  D.  D.  Jackson  called  my  attention  to 
a  naked  chr3'salis  of  the  polj'phemus  moth,  the  larva  of  which  never  at- 
tempted to  spin  a  cocoon.  A  few  threads  of  silk  were  all  that  were  ev- 
er produced  by  the  caterpillar,  but  the  hooks  at  the  extremity  of  the 
abdomen  of  tlie  pupa  had  become  entangled  in  some  cotton  that  was  in 
the  box  in  which  the  larva  was  imprisoned,  and  this  cotton  had  become 
twisted  together  in  such  a  manner  as  to  resemble  the  button  of  silk  pro- 
duced by  most  butterflies.  I  could  not,  however,  detect  any  silk  among 
the  cotton  fibers,  so  that  the  resemblance  was  wholly  accidental. 

In  spite  of  its  naked  condition,  the  jmpa  produced  a  moth  early  in 
March,  and  this  moth  was  a  singular  specimen  in  several  ways.  Al- 
though a  male  it  is  very  much  smaller  than  the  average  size,  and  the 
color  is  much  i»aler,  Avith  no  prominent  markings.  See  fig.  8.  But 
one  of  the  most  peculiar  things  about  it  is  the  fact  that  the  wings  are 
unfinished;  there  are  holes  in  them,  as  if  there  was  not  sufficient  mate- 
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rial  in  the  possession  of  the  moth  to  com]»letc  them.  One  of  these  holes 
may  be  seen  in  the  apex  of  the  fore  wing  in  the  colored  figure.  The  pii- 
])a,  of  which  I  have  given  a  cut  in  fig.  9,  seems  smaller  and  more 
pinched  in  appearance  than  in  normal  specimens. 

The  caterpillar  which  was  the  origin  of  this  moth  was  picked  up 
by  Mr.  Jackson,  to  whom  1  am  indebted  for  the  privilege  of  figuring 
the  specimens,  late  in  the  autumn,  after  the  leaves  had  begun  to  fall, 
under  a  maple  tree.  It  was  small,  and  was  evidently  in  a  somewhat 
starved  condition,  thus  the  inference  is  that  it  had  not  gathered  material 
enough  to  complete  its  entire  transformation,  yet  succeeded  in  producing 
a  moth,  such  as  it  is. 


Fig.  8. 


Fig.  9. 


% 


Singular  polyphenius  moth. 


Chrysalis  of  same. 


The  specimens  mentioned  above  were  taken  at  Newtonville,  Mass., 
but  since  the  facts  concerning  them  came  to  my  notice,  I  have  had  be- 
tween two  and  three  hundred  cocoons  of  the  cecropia  moth,  which  came 
from  Michigan.  They  have  produced,  in  most  cases,  small  moths,  a 
large  percentage  of  which  had  abortive,  much  wrinkled  wings.  Many 
have  also  had  holes  in  their  wings,  some  of  which  were  quite  a  half  inch 
in  diameter.  While  it  is  possible  that  all  of  these  moths  may  be  the 
the  product  of  half  starved  caterpillars,  I  think  it  more  probable  that 
they  owe  their  malformations  to  the  fact  that  the  cocoons  have  been  kept 
too  dry  all  winter.  In  the  case  of  the  polyphemus  pupa,  while  the  starv- 
ing of  the  larva  prevented  it  from  spinning  a  cocoon,  after  having  thus 
economized  its  substance,  it  ought  to  have  produced  a  perfect  moth. 
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Such  -would  have  perhaps  been  the  case  had  the  pupa  been  kept  moist. 
A  scries  of  experiments  with  the  cocoons  of  moths  with  the  foregoing 
ideas  in  view,  will  prove  interesting. 


NOTES  ON  SOiSIE  WEST  INDIAN  SEA  URCHINS. 

In  the  following  pai^er  I  purpose  giving  some  facts  regarding  the 
habits,  color  when  living,  distribution,  (both  local  and  general)  individ- 
ual variation,  etc.  of  the  sea  urchins  that  I  have  studied  during  my 
trips  to  the  West  Indies. 

Club-spined  Urchin. 

CiDARIS  TRIBULOIDES  Lam. 

Fig.  10,  one  half  life  size. 

This  singular  urchin  is  known  to  the  natives  of  the  Bahamas  as 
the  rock  egg,  and  is  found  common  on  the  south  side  of  Nassau  Harbor, 
east  of  Spotters  Key.    It  occurs  on  a  bank  which  extends  from  the 

Fig.  10. 


Clab-spined  Urchio,  Naseaa  Harbor,  April,  1S93. 

southern  border  of  the  channel  to  the  island.  The  water  on  this  bank 
is  verj'  shallow  and  is  never  anywhere  over  ten  feet  deep  at  high  tide, 
and  a  portion  of  it  is  exposed  at  the  lowest  ebb  along  the  land.    The 
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bottom  is  covered  ^vith  grass  and  among  it  live  the  club-S])ined  urchins. 
They  conceal  themselves  in  the  thick  clumps  of  grass  when  the  tide  is 
falling,  but  emerge  to  feed  when  the  water  is  rising. 

These  urchins  appear  to  moult  their  spines  a  few  at  a  time,  new 
ones  taking  their  places.  The  fresh  spines  are  brown  in  color,  whereas 
those  that  arc  older  are  covered  with  a  thick  coating  of  mud,  held  in 
place  by  what  seems  to  1x3  a  small  algae  that  grows  upon  the  spines. 
The  body  is  brown.  Hence  in  general  color  this  urchin  resembles  that 
of  the  brown  grass  and  muddy  bottom  on  which  it  lives,  so  that  the  an- 
imal is  quite  difficult  to  see.  When  taken  from  the  water,  the  club-spin- 
ed  urchin  stiffens  its  spines,  thus  assuming  a  regular  form,  and  seldom 
attempts  to  move  them  again  as  long  as  it  remains  alive  out  of  Avater, 
consequently  when  placed  in  the  sun,  dies  with  the  spines  in  this  regu- 
lar position.  It  is  very  sluggish  in  habit,  in  fact,  1  have  seldom  seen 
one  move,  even  when  in  the  water.  Average  diameter,  4.00 ;  maxi- 
mum, 5.00. 

I  have  occasionally  found  this  sjiecies  living  teneath  stones  at  Nas- 
sau, which  is  a  regular  habit  with  two  smaller,  but  closely  allied,  spe- 
cies that  1  found,  one  on  Inagua,  near  Mathewstown,  and  one  on  the 
reef  south  of  Cayman  Brae. 

White-spined  Urchin. 

HiPPONOE  ESCULENTA  Lam. 
Fig.  11,  one  half  life  size. 

This  short  spined  urchin  is  an  exceedingly  abundant  species  in 
the  shallow  water  on  the  bank  of  whi  ch  I  have  spoken  above.  When 
the  tide  is  falling  they  gather  bits  of  grass  together  with  the  tube  feet  and 
hold  them  against  the  spines,  often  concealing  themselves  completely  in 
tliis  way.  This  is  not  an  especially  active  species,  but  the  spines  are 
rotated  quite  freely  when  the  animal  is  recently  removed  from  the  wa- 
ter. 

Unless  the  spines  are  set  by  placing  the  animal  in  boiling  water, 
they  droop  and  dry  against  the  shell.  When  living,  the  spines  frequent- 
ly bend  away  from  that  portion  of  the  test  from  which  the  tube  feet  arise 
showing  the  five  rays,  as  seen  in  the  cut.  I  have  never  found  this  ur- 
chin living  naturally  elsewhere  than  in  the  grass  and  in  very  shallow 
water. 

The  spines  of  this  urchin  are  always  white  but  the  test  varies  from 
white  to  nearly  black. 
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I  found  the  white-spined  urchin  in  the  shallow  creeks  on  the  north 
side  of  middle  Bight,  Andros,  but  they  were  not  abundant  there.  Av- 
erage size,  4.00  in  diameter  ;  maximum  size,  5.50. 

Fig.  11. 


White-spined  Sea  Urchin,  Nassau  Harbor,  April    1S98. 

Variable  Urchin. 

ToxoPNEUSTES  YAiiiE<iATUS  Lam. 

This  is  a  rare  species,  found  associating  ■with  the  white-spined. 
It  has  similar  habits,  but  varies  in  color  from  reddish  purple  to  olive 
green. 


Oval  Urchin. 

ECHINOMETRA    SUBAN(4ULARIS  Leskc. 

Fig.  12,  one  half  life  size. 

This  fine  urchin  appears  to  be  universally  distributed  throughout 
the  Bahamas  where  ever  suitable  localities  occur.  1  have  found  it  at 
Nassau,  near  the  old  magazine,  at  the  east  end  of  the  city ;  on  the  east 
end  of  Hog  Island  ;  south  of  Fresh  Creek,  on  Andros:  very  abundant 
at  Inagua  in  front  of  Mathewstown;  also  common  on  the  reefs  south  of 
Cayman  Brae  and  Little  Cayman. 
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The  oval  urchins  live  in  rocks  between  tide  marks,  and  exist  in 
some  places  where  they  are  exposed  one  or  two  hours  by  the  falling 
water.  When  thus  left  exposed,  they  cling  closely  to  the  ruck  with  the 
spines  drawn  down,  and  at  such  times,  so  tenacious  is  their  hold  that  it 
is  exceedingly  difficult  to  remove  them  without  breaking  away  the  rock, 
but  with  the  returning  tide,  they  erect  their  spines,  and  in  a  measure 
loosen  their  hold;  then ,  if  taken  unawares  can  be  easily  removed. 

These  urchins  are  black  above,  as  a  rule,  but  vary  somewhat,  cer- 
tain individuals  being  brown  of  varying  shades,  but  usually  dark  ;  all 
are  inclined  to  be  deep  purple  beneath. 


Fig.  12. 


Oval  Sea  Urchin,  Nassau,  April,  1893. 

While  it  is  not  at  all  improbable  that,  like  some  allied  species  of 
echinoderms,  the  oval  urchins  sometimes  excavate  holes  fo  themselves, 
they  more  often  occupy  the  natural  cavities,  which  are  so  abundant  in 
the  soft,  water  worn,  often  honey-combed,  rock. 

At  Inagua  they  often  occupied  basin-like  cavities,  which  were 
much  too  large  for  them,  and  which  were  frequently  so  placed  among 
the  shelving  rocks  as  to  retain  sea  water  even  after  the  tide  had  ebbed 
away  from  them.  Then  each  basin  was  not  only  occupied  by  an  oval 
urchin,  but  also  by  a  small  species  of  scale  shell  ( Chiton ),  and  by  a 
pretty  little  fish,  which  was  reddish  purple  in  color,  of  about  the  same 
shade  as  that  of  the  lower  side  of  the  urchin.  AVhen  disturbed,  the  fish 
would  instantly  take  refuge  beneath  the  urchin,  gliding  in  easily  among 
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its  spines.  1  presume  that  both  fish  and  scale  shell  subsisted  upon  the 
remnants  of  the  food  that  the  urchin  crushed  Avith  its  strung  jaws,  while 
as  seen,  the  fish  found  a  refuge  under  the  urchin,  Avhere  it  was  secure 
from  the  attacks  of  most  marine  animals.  The  urchin  submitted  to  the 
companionship  of  this  widely  difterent  pair  of  animals  because  they  were 
not  annoying  to  it  in  any  way,  while  on  the  other  hand,  both  assisted  in 
keeping  the  basin  clear  of  minute  algae,  polyzoa,  and  other  parasitical 
animals  or  plants.  In  this  connection  it  is  worthy  of  remark  that  the 
oval  urhin  is  very  neat  about  itself  and  surroundings,  never  being  cov- 
ered with  any  debris  as  in  some  other  species  of  echinoderms. 

Biscuit  Urchin. 

EcHiNANTiius  ROSACEA  Gray, 
FiG.  18,  one  half  life  size. 

This  fine  urchin,  which  I  found  difficult  to  procure  during  the  win- 
tci  and  spring  of  1884:,  and  winter  of  1888,  1  found  very  abundant  all 

Fm.  13. 


Biscuit  Urchin,  Nassau  Harbor,  April,  1803. 


along  the  south  side  of  Hog  Island  and  along  the  north  side  of  Spotters 
Key  in  Nassau  Harbor  in  April  and  ^lay,  1803.  Some  specimens  also 
occurred  on  the  mud  bank  south  of  the  channel  with  the  white-spined 
urchins.  They  live  in  very  shallow  water  and  are  occasionally  strand- 
ed by  the  ebbing  tide. 
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In  habit  the  hiscuit  urchins  are  very  sluggish,  moving  slowly  by 
the  aid  of  their  short  spines.  During  the  ebb  tide  they  cover  them- 
selves with  debris,  and  then  cannot  readily  be  seen,  but  emerge  at  the 
beginning  of  the  flood,  perfectly  clean,  and  can  then  be  easily  found. 
About  May  first,  Mr.  Curtiss  saw  a  female  in  the  act  of  depositing  her 
eggs.  These  emerged  in  constant  streams  from  the  openings  to  the  ovi_ 
ducts,  which  are  situated  in  the  middle  of  the  star-shaped  elevations. 
I  was  assured  by  the  spongers  that  this  species  is  migratory,  and  this 
was  the  explanation  given  for  the  appearance  of  such  numbers  in  Nas 
sau  Harbor  during  the  spring  of  181)3. 

Color,  living  in  young  specimens  is  a  reddish  brown,  gradually  dark- 
ening with  age  to  a  beautiful  seal  brown.  Average  size  4.00  by  3.00  by 
1.50.     Maximum  size,  o.OO  by  4.00  by  2.00. 

The  biscuit  urchin  is  one  of  the  easiest  of  all  the  group  to  preserve^ 
drying  quickly  in  the  sun  being  all  that  is  necessary.  The  plates  do 
not  come  apart  readily,  consequently  dead,  denuded  specimens  are  often 
found,  both  in  the  water  and  on  the  beaches. 

Beaver  Urchin- 

Meoma  yentricosa  Lut. 
Fig.  14,  one  third  life  size. 

This  beautiful  urchin  occurs  in  not  less  than  thirty  feet  of  water, 
on  sandy  bottom,  at  a  considerable  distance  from  any  rocks.  Like  the 
biscuit  urchin,  they  are  reported  as  being  either  migratory  or  of  a  wan- 
dering disposition,  but  always  gregarious. 

"We  found  large  numbers  in  April,  1893,  on  a  flat  sandy  bottom, 
about  midway  between  Hog  Island  and  Salt  Key,  in  a  swift  tideway. 
Here  they  buried  themselves  in  the  sand,  going  completely  out  of  sight, 
then  emerged  very  quickly  as  soon  as  the  tide  turned,  and  remained  in 
sight  until  the  next  ebb. 

The  beaver  urchin  feeds  on  sand,  evidently  deriving  nutrition  from 
the  minute  algae  and  foraminifera  with  which  it  abounds.  To  preserve 
this  urchin  dry,  remove  the  skin  which  surrounds  the  mouth  and  ana\ 
opening  then  with  the  aid  of  a  hook  the  internal  organs  should  be  brok- 
en up,  afterwards  washed  out  by  beating  the  animal  up  and  down  in 
the  water.  I  have  never  seen  a  very  young  urchin  of  this  species,  nor 
could  I  learn  that  the  spongers  ever  had.  Nearly  all  of  the  specimens 
obtained  had  a  small,  brown  species  of  crab  clinging  to  the  the  spines 
on  the  lower  side,  sometimes  two  or  three  on  one  urchin. 
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The  color,  living,  is  seal  brown  above,  greenish  brown  beneath,  and 
Avhen  taken  from  the  water  the  urchins  give  out  a  greenish  yellow  fluid, 
evidently  from  the  tube  feet.  Average  size,  G.OO  by  o.OO  by  3.00  ;  max- 
imum size,  7.00  by  G.OO  by  3.50.  The  short  spines  of  the  beaver  ur- 
chin are  held  nearly  erect  when  the  animal  is  in  the  water. 

It  appears  singular  that  an  animal  of  auch  a  dark  color  as  is  this 
echinoderm,  should  live  on  a  white  sandy  bottom,  Avhere  it  is  conspicu- 
ous. The  short  spines  cannot  offer  much  defence,  but  the  yelloAv  fluid 
may  be  disagreeable  to  enemies  ;  nothing,  however,  prevents  the  fatal 
attacks  of  an  animal,  probably  some  mollusk,  quite  likely  one  or  more 
of  the  cameos  ( Cassis ). 

FiCx.   14. 


Beaver  Sea  Urchin,  near  Nassau  Harbor,  April,  1893. 


Cushion  Urchin. 

Metalia  pectdralis  a.  Ag. 
Fig.  15,  one  third  life  size. 

This  is  thefinestof  all  West  Indian  Urchins,  and  is  also  one  of  the 
rarest  and  most  locally  distributed.  1  know  of  but  two  places  in  which 
it  occurs.  One,  a  sand  bar  just  off"  the  Avestern  entrance  of  Nassau  Har- 
bor, and  another  near  the  western  end  of  Salt  Key.  On  both  of  these 
bars  the  water  is  at  least  thirty  feet  deep,  even  at  low  tide.  The  Cush- 
ion urchins  are  said  to  remain  buried  in  the  sand  for  nine  months  of 
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the  year,  coming  to  the  surface  during  May,  June  and  July,  and  then 
during  flood  tide  only.  The  bars  on  which  they  are  found,  being  in  ex- 
posed situations,  are  accessible  only  after  a  long  period  of  very  calm 
Aveather,  consequently  these  fine  urchins  are  very  difficult  to  procure. 

Fig.  15. 


Cushion  Urchin,  near  Nassau  Harbor,  May,  1893. 


The  color  during  life  is  pale  yellow,  deepinnig  after  cleaning,  which 
is  accomplished  much  as  described  in  the  beaver  urchin.  The  average 
size  of  the  female  is  8.00  by  5.00  by  o.OO ,  maximum  size,  O.CKO  by  7.00 
by  3.25. 

When  the  cushion  urchin  is  first  taken  out  of  the  water,  the  long 
slender  spines  of  the  upper  side  are  held  nearly  upright,  but  are  not  ro- 
tated much.  The  short  spines  of  the  lower  side  are  used  as  organs  of 
locomotion,  and  even  when  on  land  tne  animal  progresses  quite  rapidly, 
gliding  smoothly  forward.  I  Avas  much  surprised  to  note  the  length  of 
time  that  the  cushion  urchin  lived  out  of  water.  Specimens  caught  be- 
fore noon  one  day,  lived  until  ten  oclock  the  next  mofning,  then  had  to 
be  killed  by  emersing  in  alcohol.  The  beaver  and  biscuit  urchins  live 
out  of  water  a  few  hours  only,  and  the  same  is  true  of  most  urchins. 

I  was  informed  by  the  spongers  that  many  cushion  urchins  are 
found  dead  on  the  bars,  and  several  denuded  specimens  brought  in 
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showed  that  they  had  been  killed  by  having  a  hole  drilled  in  the  lower 
side  near  the  margin,  evidently  by  the  same  moUusk  that  attacks  the 
beaver  urchin.  One  large  specimen,  now  before  me,  has  a  hole  near  the 
front  end  about  half  an  incli  in  diameter.  This  hole  is  similar  to  one 
that  I  found  a  queen  cameo  (Cassis  cameo)  in  the  act  of  cutting  in  the 
lower  surface  of  a  sand  dollar  ( Echinarachnius ),  thus  I  judge  that  this 
mollusk  may  also  devour  both  the  beaver  and  cushion  urchins. 

Like  the  beaver,  the  cushion  subsists  upon  the  nutritious  material 
contained  in  sand.  I  have  never  seen  any  small  specimens  whatever 
of  this  urchin. 

Black-spined  Urchin. 

DiADEMA  SETosuM  Gniy. 

This  urchin  is  one  of  the  most  widely  distributed  species  in  the 
West  Indies.  It  is  abundant  in  Nassau  Harbor :  common  on  Andros 
at  Middle  and  Sonthern  Bights-  It  occurs  at  Allen's  Harbor,  and  I 
found  it  remarkably  abundant  in  the  lagoon  on  the  south  side  of  Cay- 
man Brae.  This  species  always  lives  on  sandy  bottom,  at  depths  vary- 
ing from  two  to  thirty  feet.  They  are  highly  gregarious,  assembling 
together  in  clusters  consisting  of  from  ten  to  fifty  individuals. 

The  spines  of  this  urchin  are  very  long,  measuring  in  large  spec- 
imens, eight  or  more  inches  in  length.  They  are  very  slender  and  ex- 
ceedingly sharp  terminally,  thus  whenever  they  come  in  contact  with 
one's  flesh  they  jiierce  it  as  easily  as  if  they  were  needles.  Then  the 
hollow  tips  of  the  spines  break  off'  in  the  wound,  causing  intense  pain. 
The  sensation  is  much  like  that  produced  by  the  stings  of  the  Portu- 
guese man-of-war(Physalia),  only  the  pain  is,  if  anything,  more  intense. 
The  flesh  around  the  punctures  becomes  livid,  accompanied  by  burning 
and  shooting  pains.  The  worst  is  over,  however,  in  half  an  hour,  espec- 
ially if  the  injured  part  be  kept  immersed  in  salt  water,  then  all  disa- 
greeable sensations  gradually  disappear,  but  the  broken  spines  ought  to 
be  removed  at  once.  The  Creoles  are  very  much  afraid  of  this  urchin, 
saving  that  it  springs  upon  them  when  they  are  wading  in  the  water. 

Although  it  is  true  that  the  black-spined  urchins  are  very  agile  in 
their  movements,  when  compaired  with  other  echinoderms,  locomotion 
being  effected  by  the  long  spines,  I  have  never  seen  one  attempt  to  ap- 
proach me  voluntarily.  In  fact,  although  I  have  had  a  great  deal  of 
of  experience  with  the  sjiccies,  in  collecting  largely  among  them,  I  have 
had  very  little  trouble  with  them,  more  especially  after  I  came  to  under- 
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stand  their  habits.  1  have  found  that  this  urchin  disidays  more  intel- 
ligence than  any  other  of  the  group  that  I  have  ever  seen.  When  I  was 
at  Cayman  Brae  I  had  frequently  to  pass  through  hirge  beds  of  this 
urchin  in  order  to  reach  some  coral  that  grew  in  the  middle  of  a  lagoon» 
south  of  the  island.  At  first  I  would  push  the  urchins  out  of  my  way 
with  a  stick,  but  I  soon  learned  that  if  I  moved  slowly  they  would  get 
out  of  the  way  of  themselves,  parting  to  the  right  and  left  to  allow  me 
to  pass.  At  another  time  I  saw  several  display  what  was  clearly  a 
spirit  of  investigation.  I  had  taken  a  basket  out  into  the  lagoon,  and 
after  filling  it  with  coral,  allowed  it  to  sink  to  the  bottom  while  I  went 
further  away  to  look  after  more  specimens.  I  was  gone  perhaps  ten 
minutes,  when,  upon  my  return,  I  was  surprised  to  find  that  a  group  of 
black-spined  urchins,  which  lived  on  a  sandy  patch  near,  had  come  ov- 
er to  my  basket.  Some  were  climl;»ing  the  sides :  one  or  two  were  on  the 
coral:  while  a  single  enterprising  individual  was  perched  on  the  top  of 
the  handle. 

The  usual  color  of  adults  of  this  .urchin  is  black,  with  purplish  on 
the  lower  side,  near  the  mouth,  but  occasionally  specimens  have  the 
spines  of  the  lower  side  white  banded,  and  I  have  on  one  occasion  found 
a  perfectly  white  individual.  When  these  urchins  are  removed  from 
the  water  the  spines  are  waved  about  actively.  Specimens  are  difficult 
to  preserve  with  unbroken  spines. 

In  addition  to  the  species  of  ecliinoderms  mentioned  in  the  fore- 
going paper  I  have  have  found  dead  specimens  of  several  other  urchins, 
and  also  of  one  or  two  other  species  living,  but  at  present  have  no  notes 
of  interest  to  communicate  concerninir  them. 
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Introduction. 

There  is  probably  no  group  of  animals  which  are  so  widely  distrib- 
uted, and  which  are  represented  by  so  many  species  as  the  sponges, 
which  have  received  so  little  attention  from  naturalists.    What  is  true 
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Fig.  13. 


Tube  Sponge,  Verongia  ftstularis,  Allen's  Harbor,  May,  1893, 
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of  sponges  in  general  is  eminently  true  of  the  sponges  of  North  America, 
especially  of  the  West  Indian  and  Florida  waters. 

Until  1804  our  knowledge  of  the  sponges  of  West  Indies  and  Florida 
was  confined  to  rather  unsatisfactory  descriptions  of  a  few  scattering 
species,  by  Lamarcke,  Lamoroux,  Schmidt,  and  a  few  others  ;  then  ap- 
peared the  "  Spongiairic  de  la  Mer  Caraibe  "  by  Duchaissing  and  INIich- 
ellotti.     So  unworked  was  the  field  examined  by  these  authors,  that 
out  of  about  one  hundred  and  twenty  forms  described  by  them,  some- 
thing like  one  hundred  were  actually  new  to  science.     In  my  studies 
of  West  Indian  sponges,  I  have  been  greatly  aided  in  the  identification 
of  species  by  the  description  and  figures  published  in  this  work,  all  of 
which  I  have  found  amply  sufficient  to  enable  me  to  decide  unhesitatingly 
as  to  the  identity  of  any  species  with  which  I  am  familiar,  that  they 
have  described.     I  am  aware  that  my  experience   with  this  work  is 
somewhat  at  variance  with  the  expressed  opinions  of  some  other  authors, 
but  it  must  be  borne  in  mind  that  Duchaissing  and  Michellotti  had  the 
advantage  of  studying  sponges  in  their  native  element,  and  that  both 
their  descriptions  and  figures  are  made  in  most  cases  frum  living  or 
fresh  specimens,  and  that  I,  having  had  a  similar  experience,  can  more 
readily  comprehend  their  meaning,  than  others  who  have  never  procured 
living   specimens     By  these  remarks  I  do  not  wish  to  be  understood  to 
say  that  I  fully  endorse  the  systematic  arrangement  of  these  authors,  or 
that  I  consider  all  the  forms  described  by  them  as  species,  as  entitled  to 
specific  rank,  but  I  do  mean  to  say  that  I  consider  that,  under  the  cir- 
cumstances they  have  written  a  most  excellent  work  and  one  well  wor- 
thy of  the  careful  attention  of  students  in  this  department  of  animal  life. 
Following  this  work,  we  find  a  few  more  scattering  descriptions  of 
West  Indian  Sponges  mainly  by  Messrs.  Bowerbank  and  Carter,  until  in 
1S75,  the  first  part  of  Prof.  Hyatt's  careful  "Revision  of  the  North 
American  Poriferae"  appeared,  followed  the  next  year  by  the  second  part. 
Although  most  lamentably  Prof.  Hyatt's  work  has  never  extended 
beyond  the  horny  sponges,  considering  the  material  he  had  in  hand,  he 
has  done  his  work  very  thoroughly,  insomuch  so  that  there  are  few  forms 
which  he  did  not  recognize  in  some  way  that  I  have  found  in  the  West 
Indies  and  Florida.     He  described  several  new  species,  most  of  which  as 
will  be  seen  in  the  following  pages,  I  can  endorse ;  his  errors  are  in  the 
main  due  to  conservatism,  (  a  safe  side  as  a  rule,  with  a  scientist  if  in- 
dulged in  with  moderation,)  and  to  the  fact  that  he  was  unfamiliar  with 
the  living  sponges.    It  goes  without  saying,  that  his  work  has  been  of 
utmost  value  to  me,  especially  as  I  have  had,  through  his  kindness, 
access  to  his  types  which  are  deposited  in  the  collection  of  the  Boston 
Society  of  Natural  History. 
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The  next  work  of  importance  Avherein  we  find  any  mention  of  North 
American  Sponges  is  Dr.  Lindenfeld's  Monograph  of  Horny  Sponges, 
published  in  1889.  While  acknowledging  a  great  superiority  of  this 
work  over  any  that  has  previously  appeared,  as  far  as  Australian  and 
Mediterranean  Sponges  are  concerned,  1  cannot  help  feeling  that  if  Dr. 
Lindenfeld  had  had  an  equal  experience  with  living  West  Indian  sponges, 
he  would  have  most  undoubtedly  expressed  a  diiferent  opinion  from 
what  he  has,  regarding  some  of  the  species  that  he  mentions,  or  would 
have  recognized  several  perfectly  valid  species,  described  by  Prof  H3'att. 
which  he  ignores. 

I  began  to  pay  attention  to  sponges  in  1870,  Avhen  I  made  a  large 
collection  on  the  Florida  Keys,  and  since  then,  I  have  collected  and 
studied  sponges  whenever  opportunity  offered,  during  my  various  trips 
toFlorida  and  the  West  Indies,  always  with  the  intention  of  publish- 
ing my  observations,  in  some  way,  and  as  I  now  feel  that  I  am  in  a  pos- 
ition to  throw  some  light  upon  several  disputed  points,  begin  a  series 
of  articles  upon  the  subject. 

My  method  of  studying  sponges  has  been  similar  to  that  whicli 
I  have  practiced  in  all  other  branches  of  zoology  in  which  I  have  worked. 
I  have  at  first,  independently  decided  as  to  the  validity  of  a  given 
species,  without  attempting  to  find  out  whether  it  has  been  named  by 
any  one  or  not,  then  I  have  endeavored  to  identify  it  with  some  pub- 
lished description  ;  going  backwards  always  to  the  original,  and  thus 
throughly  satisfying  myself  that  the  species  I  have  in  hand  is  the  one 
which  had  been  described.  On  points  of  structure,  etc,  as  will  be  seen, 
1  have  been  equally  careful. 

The  skeleton  of  the  horny  sponges  presents  some  excellent  specific 
characters,  if  closely  studied,  but  the  characters  Avhich  I  have  found  of 
the  most  value,  are,  the  general  form  when  living,  habit  of  growth,  in- 
ternal structure,  position  -and  depth  of  the  tubes  connecting  with  the 
excurrent  water  system,  and  general  internal  structure,  I  also  find  that 
elevations  or  depressions  on  the  surface  often  offer  some  valuable  speci- 
fic characters,  but  these  last  mentioned  should  be  used  with  extreme 
caution,  as  in  some  species  they  are  the  most  variable  of  characters,  fall- 
ing within  the  I'ange  of  individual  variation. 

Of  course,  in  deciding  upon  the  validity  of  any  given  species  or 
subspecies,  it  fli'st  becomes  necessary  to  ascertain  the  range  of  individu- 
al variation.  It  has  become  usual,  of  late  years,  for  naturalists  to  regard 
many  forms  of  animal  life  as  being  in  a  transition  stage  of  existence. 
Or,  in  other  words,  that  one  species  is,  through  the  extremes  of  individ- 
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ual  variations,  passing  constantly  into  some  other  specific  form,  while 
there  are  thus  ahvays  connecting  links  in  the  chain  of  transition,  which 
ijften  remain  in  existence  for  a  greater  or  less  period  of  time.  This 
may  be  the  case  somtimes,  but  I  do  not  think  that  this  is  the  usual 
method  by  which  species  make  their  appearance.  I  liave  elswhere  re- 
marked that  I  believe  that  new  species,  about  to  be  evolved  from  an  old 
one.  are  usually  indicated  by  the  extreme  oscillation  of  individual  varia- 
tion, but  just  as  soon  as  an  individual,  or  a  group  of  individuals,  which 
have  varied  in  any  direction,  are  placed  under  different  environments, 
in  any  way,  the  characters,  Avhich,  at  first,  rendered  them  only  slightly 
at  variance  Avith  the  parent  stock,  speedily  (possibly  in  three  or  four 
generations)  become  exaggerated.  This  exaggeration  gives  rise  through 
correlation,  or  w^hat  not,  to  other  characters  not  possessed  at  all  by  the 
parent  stock ;  thus  a  species  comes  into  existence  with  characters  so 
fixed  that  there  can  be  no  return  to  the  original  stock. 

To  be  sure,  in  the  new  species  reversions  towards  the  parent  stock 
will  often  occur,  frequently  for  many  generations,  that  will  so  closely 
approach  the  presagement  characters,  which  caused  the  origin  of  the 
new  form,  as  to  cause  some  confusion,  but  in  deciding  upon  specific  rank 
we  should  always  remember  that  such  specimens  are  not  true  inter- 
grades.  I  think  as  far  as  my  experience  goes  in  the  study  of  closely 
allied  forms,  that  true  subspecific  intergrades  are  the  exception  rather 
than  the  rule;  of  course  some  groups  of  animals  are  much  more  plas- 
tic than  others,  and  from  these,  species  become  envolved  much  more 
readily  than  from  others  not  as  plastic,  and  we  must  look  for  much 
more  closely  allied  species  among  the  plastic  groups,  than  among  others 
from  which  fewer  species  are  being  evolved.  It  must  also  be  kept  in 
mind,  when  studying  groups  with  closely  allied  species,  that  the  value 
of  comparatively  slight  characters  becomes  greater  in  proportion,  and 
should  be  held  in  equal  consideration  with  more  prominent  characters 
in  species  which  stand  more  widely  apart. 

At  present  in  presenting  these  studies  of  the  sponges  to  the  pub- 
lic, I  shall  be  unable  to  arrange  the  species  in  a  systematic  manner  in 
any  just  degree,  but  shall  take  up  different  genera,  or  even  separate 
species,  or  facts  regarding  different  species,  as  I  can  best  bring  my  notes 
together. 
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The    Genus    Verongla. 

Verongia  Bowerbank,  Annals  and  Magazine  of  Natural  His- 
tory ;  1841.     Type,  Verongia  fistularis. 

LuFFARiA    Duch,  et.  Mich.  Sponge.  Mer.   Cirb.  18G1. 

Aplysina    Lindenfeld,  (in  part).  Monog.  Horny  Sponges.  1880, 

Gen.  Cii.  Form,  varying  from  tubular  to  branching.  The  color 
living,  in  the  species  that  I  have  seen,  is  either  bright  orange  yellow, 
imrplish  or  bluish,  and  Lindenfeld  says  the  same  ofthose  species  which 
he  has  examined  in  Australian  waters :  butDuchaissing  and  Michellotti 
give  one  species  (V.  sebae)  as  being  black,  and  another  (V.  rupicola )  as 
being  brown.  All,  when  dried  with  the  sarcoid  adhering,  become  black. 

When  living,  all  are  well  covered  with  sarcoid,  and  are  very  smooth 
and  glossy  externally.  The  water  s.ystem  is  variable  and  will  be  de- 
scribed under  specific  headings,  but  one  constant  character  in  this  sys- 
tem is  a  tube  which  penetrates  to  a  greater  or  less  depth  into  the  body 
of  the  sponge,  and  into  this  tube  the  excurrent  system  opens.  This 
tube  reaches  its  greatest  size  in  V.  fistularis  and  is  smallest  in  the 
branching  species.  One  of  the  most  remarkable  characters  of  this  tube 
is  a  kind  of  membrane,  of  greater  or  less  extent,  ( varying  in  this  respect 
individually )  which  partly  closes  the  mouth,  (  see  plates  3  to  6  and 
figs.  13  to  18)  and  which  forms  part  of  the  smooth  lining  membrane. 
But  this  is  described  at  greater  length  under  specific  characters. 

The  horny  skeleton  is  made  up  of  fibers,  which  become  quite 
stiff  and  rigid  in  old  specimens  and  which  anastomose  at  irregular  in- 
tervals, (see  fig.  21  to  26)  in  all  directions  forming  meshes,  which 
vary  in  size  from  two  to  five  hundredths  of  an  inch  across. 

Increase  of  the  skeleton  takes  place  by  division  of  the  termination  of 
the  hollow  membrane  of  the  fiber,  before  it  becomes  coated  with  horny 
matter,  always  at  the  extreme  tips  of  the  growing  twigs  (See  fig.  25.). 
The  new  twigs,  thus  formed,  after  growing  a  short  distance,  either  an- 
astomose with  the  tips  of  some  other  twigs,  in  which  the  membrane  is 
exposed,  or  become  arrested  in  growth,  in  which  case  the  open  tip  of 
the  membrane,  or  inner  tube,  is  sealed  by  the  homy  matter  which  en- 
croaches upon  it  from  behind,  shortly  after  it  is  formed.  I  have,  how- 
ever, discussed  this  matter  more  fully  under  specific  headings,  as  the 
method  of  formation  appears  to  vary  somewhat. 

The  color  of  the  skeleton  varies  somewhat  with  the  age  of  the  indi- 
vidual, but  the  lining  membrane  is  always  yellow,  and  the  horny  matter 
deposited  on  it  is  of  an  amber  color,  of  some  shade. 
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All  of  the  members  of  this  genus  that  I  have  seen  living,  grow  on 
rocks  or  coral,  and  are  seldom,  or  never,  parasitic  upon  other  sponges. 
Neither  are  they,  as  a  rule,  attackeil  by  parasitic  sponges,  and  when, 
rarely,  one  is  attacked,  the  sponge  appears  to  be  rendered  unhealthy  and 
produces  abnormal  growths. 

In  regard  to  the  depths  of  water  inhabited  by  them,  although  I  have 
never  seen  a  Verongia  exposed  by  the  falling  tide,  some  of  the  species 
groAv  very  near  low  water  mark,  whereas  others  occur  at  a  depth  of 
thirty  feet.  There  is  little  or  no  individaal  variation  in  regard  to  depth. 
each  species  occupying  its  own  particular  zone.  None  of  the  species 
occur  directly  in  swift  tideways  but  live  in  comparatively  quiet  waters, 
where  the  force  of  the  current  is  broken  by  reefs,  rocks,  points  of  land, 
etc. 

This  genus  was  first  reconized  by  Bowerbank  in  1841,  in  the  An- 
nals and  Magazine  of  Natural  History,with  Verongia  fistularis  as  a  type. 
His  generic  characters  wei'e  based  largely  upon  the  hollow  fibers  of  the 
horny  skeleton  and  irregular  anastomoses  of  the  fibers. 

Duchaissing  and  Michellotti  in  Spongiarie  de  la  Mer  Caraibe,  18G4, 
without  mentioning  Bowerbank's  name  at  all,  rename  the  genus  Luffar- 
ia,  on  account  of  the  resemblance  of  the  horny  skeleton  of  some  of  the 
species  to  the  interior  of  a  kind  of  cucumber  or  gourd  of  the  genus  Luf- 
faria,  known  as  the  vegetable  sponge.  Their  generic  characters  are 
derived  from  the  form,  color  and  general  appearance  of  the  horny  skele* 
ton;  the  peculiarly  characteristic  color  of  this  is  mentioned,  and  its 
round,  thick,  coarse  fiber  is  given,  but  nothing  is  said  of  the  hollow 
in  the  fibers. 

Hyatt  in  1875  recognises  the  genus,  which  Bowerbank  named 
^'^erongia,  basing  his  characters  wholly  upon  the  hollow  fiber,  which  is 
given  as  proportionately  smaller  than  in  Aplysina,  and  its  irregular 
anastomosis. 

Lindenfeld  in  1889  does  not  see  fit  to  recognize  the  genus,  saying 
that  it  cannot  be  separated  from  Aplysina  in  which  genus  he  also  in- 
cludes Hyatt's  genus  Dendrospongia,  thus  including  in  one  genus  not 
only  three  genera  as  recognized  by  Hyatt  but  also  two  families,  namely, 
Dendrospongiae  and  Aplysindiae. 

Although  1  am  not  at  present  prepared  to  discuss  the  question  of 
the  higher  groups  I  am  thoroughly  satisfied  as  to  the  desirability  of 
maintaining  the  rank  of  Verongia  ;  indeed,  it  seems  to  me  that  this  is 
one  of  the  most  clearly  defined  generic  groups  that  we  have  among 
sponges. 
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The  nearest  allied  genera  to  Verongia  are  Denclrospongia  on  the 
one  hand,  and  Aplysina  on  the  other.  With  both,-Verongia  agrees  in  the 
general  bright  colors  of  members  of  the  genus,  and  in  having  the  horny 
skeleton  abundantly  covered  with  sarcoid,  and  in  also  having  much  the 
same  habit  of  growth,  tlie  species  of  all  three  genera  often  growing- 
side  by  side.  With  Dendrospongia  there  is  more  similarity,  as  mem- 
bers of  this  genus,  also  have  an  irregular  anastomosis  of  the  fibers  of 
the  skeleton.  Aplysina,  however,  has  a  very  regular  anastomosis  in- 
so-much  so  that  the  interlacing  of  the  fibers  often  form  honeycomb-like 
cells  (See  fig.  Kl  where  is  given  figure  of  a  skeleton  one-forth  life  sizf.) 
From  both  Dendrospongia  and  Aplysina,  Yerongia  differs  m  more  reg- 
ular fonn,  more  closely  meshed  skeleton,  causing  the  dried  undenuded 
sponge  to  maintain  its  form  better  than  in  the  members  of  the  tAvo 
other  genera. 

With  other  homy  sponges  there  is  scarcely  need  of  any  compari- 
son, There  is,  to  be  sure,  a  superficial  resemldance  between  the  tubu- 
lar forms  of  Verongia  and  some  of  the  tubular  members  of  the  genus 
Stelospongos,  especially  as  some.of  these  sponges  also  have  the  closing 
membrane  to  the  central  tube.  This  is  true  of  S.  cribriformis,  of  which 
I  give  a  cut  in  Fig.  27.  Dr.  Lindenfeld  remarks,  that  the  Spongia 
fenestirata  of  Duch.  and  Mich,  may  be  a  Verongia  ;  but  this  is  most 
undoubtedly  a  Stelospongos,  closely  allied  to  S.  cribriformis,  evidently 
differing  from  it  in  life,  in  being  black  instead  of  olive  green. 

In  the  branching  species  of  Verongia  there  is,  perhaps,  the  slight- 
est superficial  resemblance  to  the  cord  sponge,  Funiculea  purpurea. 
(  Hircinea  purpurea  Hyatt.  )  But  this  last  na^ned  species  is  one  of 
the  strongest  marked  species  which  we  have  among  W^est  Indian  spong- 
es; so  strongly  marked,  in  fact,  as  to  present  good  generic  characters r 
and  I  haA'e  ventured  to  place  the  species  in  a  distinct  genus  (  Funicu" 
lea),  yet  Lindenfeld,  evidently  through  unfamiliarity  with  the  species, 
has  given  it  as  a  synonym  of  a  branching  species  of  Verongia  I 

Briefly  summarised,  we  find  that  among  W^est  Indian  sponges  the 
genus  Verongia  stands  clearly  separated,  having  but  two  closely  allied 
forms,  namely,  Dendrospongia  and  Aplysina.  Both  of  these  have  a 
much  more  loosely  constructcni  skeleton  and  the  sponges  are  much  soft- 
er in  life,  the  frame  work  being  unable  in  many  cases  to  support  the 
sarcoid  when  taken  out  of  the  water,  and  unless  dried  with  great  care 
they  are  apt  to  melt  into  shapeless  masses  ;  whereas  in  all  species  of 
Verongia  the  skeleton  is  firm  enough  to  support  the  sarcoid,  when  dried 
in  the  sun  with  ordinary  quickness.     Verongia,  as  will  be  seen  by  the 
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number  of  sp3cie  given,  is  a  very  plastic  genus,  evidently  evolving  forms 
quite  readily. 

ORANGE    TUBE    SPONGE. 
Verongia    fistularis. 
Plates  III,  IV,  V,  VI,  VII  and  Fig.  V)  to  20. 
Spongia  fistularis,  Pflanzenthicre ;  Vol.  II,  page  i2S,  plates  XX, 
XXL   XXI  A:  17'i4. 

Luffixria  fistularis  Duch.  et  Mich;  Spong.  de  la  Mer.  Carib.  p. 
CO;  1864. 

Verongia  fistularis  Haytt ;  Rev.  N.  A.  Porif.,  Part  I,  p.  402  ( in 
part)  IS";"). 

Aplysina  fistularis.  Lindenfeld  ;  Monograph  of  the  Horny  Spon- 
ges, p.  221.  1SS9. 

DESCRIPTION. 

Sp.  Cii.  Large,  prominent  sponges,  with  the  form  cylindrical  and 
tubular  for  their  entire  length.  Tube,  occupying  more  than  one  half  the 
diameter  of  the  sponge,  hence  the  walls  are  moderately  thick.  Outer 
surface  roughened  by  circular  projections,  that  extend  outward  about 
one  half  the  thickness  of  the  walls. 

Structure.  In  life  this  species  is  fleshy,  yet  is  soft  and  compress* 
ible,  but  when  dried  with  the  sarcoid  on,  it  is  very  rigid.  The  water 
system  is  comparatively  simple.  On  the  outer  surface  of  the  sponge 
are  small  tubercules  about  .05  in  diameter  ( all  measurements  are  in  in- 
ches and  in  hundredths  of  inches. )  by  about  .01  high.  In  the  center 
of  each  of  these  tubercules  is  an  opening,  s<)me  .02  in  diameter.  This 
opens  into  a  cylindrical  tube  some  .10  long.  The  walls  of  this  tube  are 
composed  of  rather  tougher  material  than  the  lining  membrane  of  the 
water  system,  and  may  not  only  be  removed  entire,  but  also  often  re- 
mains intact  after  the  sarcoid  has  been  marcerated  away.  (  See  fig.  14 
A,  B,  where  I  have  given  an  enlarged  cut  of  this  tube;  C,  is  its  open 
ing. )  As  seen,  this  orifice  is  not  guarded  by  any  sphincter,  or  other 
membrane  or  valve.  In  fact,  the  rigidity  of  the  walls  show  that  the 
moiith  of  the  tube  is  constantly  open. 

The  immrrent  tubes  open  into  cells  which  vary  in  diameter  from 
.10  to  .25.  Usually  the  upper  cell  is  a  little  longer  than  wide,  and  opens 
into  another  similar  cell,  deeper  in  the  walls  of  the  sponges,  and  this 
into  another,  and  so  on  through  a  series  of  from  four  to  seven,  or  even 
more,  the  last  resting  against  the  lining  membrane  of  the  central  tube 
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( See  fig.  14  a,  a,  a,  a,  being  the  incurrent  tubes  with  the  cells  below  thera. 
Sometimes  the  opening  between  the  cells  is  partly  closed  by  a  kind  of 
translucent  tympaniform  membrane,  that  is  stretched  from  one  twig  of 
the  skeleton  to  another.  (  See  fig.  14,  B,  v,  v,  v,  where  I  have  given  a 
cut  of  these  tympaniform  membranes  enlarged  about  three  diameters, 
and  as  will  be  seen  the  forms  varies). 

From  the  sides  of  many  of  these  cells,  open  small  tubes  Avhich  com- 
municate, often  in  a  winding  manner,  either  with  some  other  similar 
tube,  or  with  another  system  of  cells,  but  without  any  regularity.  (See 
fig.  14,  where  I  have  given  two  of  these  tubes,  connecting  two  cells  sys- 
tems, and  the  black  dots  in  the  cells  show  the  entrance  to  other  tubes, 
and  others  may  be  seen  at  A,  t,  t,  and  o,  o,  in  13. 


Fig.  14. 


a    a   a 


0 
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Water  system  of  Verongia  fistiilai  is,  corsideiaHy  nil.irgid.    Allen's  Il.irbor.  May,  1893. 

The  surface  of  .the  membrane  lining  the  great  central  tube  of  the 
sponge  is  smooth,  and  scattered  very  irregularly  over  it  are  openings, 
which  are  not  situated  upon  tubercules,  and  which  are  provided  with 
a  kind  of  sphincter  muscle,  by  which  the  opening  is  closed,  in  fact 
the  opening  appears  to  remain  closed,  unless  opened  by  pressure  of  fluid 
from  within.  These  are  the  excurrent  openings,  and  they  communicate 
through  a  short  cylindrical  tube,  having  soft  walls,  often  directly  in 
contact  with  the  last  cell  of  the  water  system,  (  See  c  in  fig.  14,  D,  and 
also  c  in  A  and  B. 

The  incurrent  orifices  arc  about  .25  apart,  on  the  average,  and  are 
scattered  quite  irregularly  over  the  surface,  varying  in  number  from 
12  to  IG  to  the  square  inch,  ( See  fig.  14,  where  I  have  given  the  actual 
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iinnibcr  to  a  squaiv  inch  uf  the  surface  of  u  cylinder,  which  was  about 
eight  inches  lonjr,  showing  the  true  position  of  the  inciu-rent  open- 
ings and  their  nund)cr,  but  considerably  enlarged. 

C)n  the  other  hand,  the  excurrent  openings  are  not  numerous  and 
ai"e  seldom  or  never  found  near  themnuth  of  the  great  central  tube. 
Thus  it  will  be  seen  that,  from  necessity,  one  system  of  cells,  wdiich 
has  no  direct  communication  Avith  any  excurrent  opening,  must  empty 
its  contents  into  another  system  that  dees,  and  this  is  frequently  the 
case.  There  is  another  method,  however,  which  I  have  found  near  the 
termination  of  a  cylinder,  that  was  eight  inches  long.  Here  one 
excurrent  tube  opened  into  a  long,  tubular  cell,  that,  extending  \ipward, 
received  the  contents  of  no  less  than  six  cell  systems,  each  successive 
one  growing  shorter,  as  the  sponge  grew  thinner  toward  its  termina- 
tion. All  of  these  cell  systems  opened  in  a  line  on  the  inside,  but 
became  difl'used  somewhat  externally  to  meet  their  respective  incurrent 
tubes.  This  should  be  kept  in  mind  in  consulting  the  diagram  at  fig. 
].").  where  this  svstcm  is  given  at  A. 


Fig.  10. 


Fig.  10. 


Water  System  ol  Veronsii'  fistularls     AUcii's  HaiLor. 
May,  1893.     Enlarged. 


Skeleton  of  .\plysin.i 

gigantea.  Dahamus, 

1893.    Life  Size. 


L  shows  a  side  view  of  the  elongated  chamber,  lying  just  within 
the  skin  of  the  central  tvibe,  with  the  six  cell  systems  opening  into 
it,  and  below  it  is  a  top  view  of  the  same,  all  of  the  circular  dots  being 
the  position  of  the  incurrent  communication  with  the  cell,  excepting  c, 
which  is  the  excurrent  ojieniiig  in  both  top  and  side  views.  Another 
method  of  the  concentration  of  the  incurrent  tubes  may  be  seen  at  fig. 
14.,  A,  where  three  incurrent  tubes,  a,  a,  a,  open  into  a  common  water 
system,  l,  which  is  quite  wide.  The  actual  number  and  position  of 
the  excurrent  openings  in  one  half  of  the  central  tube  of  a  small  life 
size  sponge  may  be  seen  at  fig.  17,  near  the  bottom  of  the  tube,  0. 
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There  were  eight  of  them  (represented  in  the  figure  by  the  dots)  in 
this  half,  and  about  the  same  number  in  the  other  half,  and  none  at 
all  near  the  mouth  of  the  tube,  and  this  is  quite  usual  in  this  species 
of  Verongia. 

The  method  of  formation  of  the  water  system  is  difficult  to  make 
out,  but  a  small  tubular  system  appears  to  penetrate  througli  the 
sarcoid  at  the  extreme  end  of  the  cylinder,  among  the  growing 
fibers  of  the  skeleton,  then  the  tough  incurrent  tubes  appear  to  be 
formed  in  the  skin  of  the  sponge,  outside  the  lining  membrane  and 
closing  membrane  of  the  mouth  of  the  central  tube,  and  then 
penetrates  to  the  nearest  newly-formed  small  tube,  that  connects  with 
the  older  water  system.  Then  the  small  tubes  become  gradually 
enlarged  into  the  regular  cellular  system. 

Fig.  17. 


Section  of  a  small  Verongia  flstularis,  ilfe  size,  which  grew  from  a  larger  cylinder,  a  portion  of 
which  is  given  at  o,  o.    Allen's  Harbor,  May,  1893. 

The  smooth  lining  membrane  of  the  central  tube  is  about  .10  in 
thickness,  and  near  the  terminal  end  of  the  tube,  it  is  projected 
forward  to  form  the  circular  closing  membrane,  which,  at  the  point  of 
jointure  with  the  regular  lining  membrane  from  which  it  arises,  is  con- 
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siderably  thickened,  but  becomes  thinner  in  the  inner  edge.     See  fig. 
17  and  IS  above  o,  both  figures  being  life  size. 

CoLO:^.  Living,  brilUant  orange  3'ellow,  qaickl.y  changing  to  jet 
black  after  being  taken  from  the  water  and  this  color  is  retained  if  the 
sponge  is  quickl}'  dried  in  a  pure,  hot  atmosphere.  In  alcohol  the 
sponge  e.xternalh'  is  dull  black,  with  the  interior  grayish  yellow. 

DIMENSIONS. 

Length  of  type  cylinder,  7.50 ;  diameter,  l.oO;  depth  of  central 
tube,  7.2o ;  diameter  of  tube,  .75;  width  of  closing  membrane,  .20; 
shortest  cylinder,  .80 ;  diameter,  .75 ;  depth  of  central  tube,  .40 ; 
diameter  of  tube,  .30.  Longest  CA'linder,  18.75  ;  diameter,  2.50 ;  depth 
of  central  tube,  lo. 25  ;  diameter  of  tube,  1.65.  Largest  diameter  of 
any  cylinder  18.00;  diameter  of  its  tube,  1.75. 

BUD    PROPAGATION. 

Budding  takes  place,  normally,  at  or  near  the  base  of  some 
cylinder  (See  Plates  V  and  VII).  The  origin  of  a  bud  is  first 
indicated  by  the  thickening  of  the  skin  of  the  sarcoid  on  the  surface  at 
some  particular  point,  usually  in  some  depression.  The  thickening  of 
this  skin  appears  to  check  the  growth  of  the  sarcoid  in  that  direction, 
as  far  as  the  thickened  skin  extends,  and  consequently  the  growth  of 
the  accompanying  skeleton,  but  there  is  still  an  outward  growth  around 
the  area  formed  by  the  thickened  deposit.  Thus  a  tube  is  begun,  which 
at  first  grows  wider  (see  fig.  20,  B.  0.  where  a  life-sized  young  sponge 
is  given),  but  after  assuming  the  length  of  three  inches  or  more, 
continues  about  the  same  diameter  (See  figs.  17,  IS  and  22).  Often, 
however,  especially  should  sand  gather  in  the  bottom  of  the  tube,  an 
e.xtra  membrane  or  skin  is  thrown  across  the  tube,  accompanied  by 
sarcoid,  and  followed  by  the  production  of  horny  fiber,  and  the  narrow, 
basal  portion  of  the  tube  is  cut  off,  thus  it  becomes  about  the  same 
diameter  for  its  entire  length. 

The  buds  sometimes  form  directly  from  the  body  of  a  cylinder  or 
at  some  distance  from  it  through  the  spreading  out  of  a  comparatively 
thin  portion  of  the  sponge  over  any  material  upon  Avhich  it  groAvs.  See 
Plate  V,  where  the  new  sponge  on  the  right  has  formed  some  distance 
from  the  main  colony,  and  Plate  VII  where  a  bud  has  formed  under 
similar  circumstances  to  the  left,  whereas  on  the  right  of  this  same 
sponge  a  bud  has  formed  close  to  the  cylinder.    [Note.    All  of  the 
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plates  of  sponges  in  this  number  are  made  from  photographs  taken 
by  Mr.  Walter  M.  Hastings,  of  West  Ne^vton,  and  arc  about  one  half 
life  size.] 

BUD  VARIATIONS  AND  ABNORMAL  GROWTHS. 

Any  variation  from  actual  budding  at  the  base,  either  on  or  near  a 
cvlinder  is  rare.     One  of  ^vhat  is  the  most  extreme  departure   from 

Fig.  18. 


Section  of  Verongia  fistulaiis     O,  tube,  above   v hich  ;s  tlic  closing  membrane.     Allen's  H:irIior, 

May,  189:3. 

this  rule   occurs   on  a  single  cylinder  seven   inches   high,  the  bud 
appearing  about  half  way  up  the  side.     Upon  examination  I  find  that 

Fig.  1!). 


A  B 

Knd  of  the  s.inie  sjionge  given  in  fig.  18,  showing  closing  membrane  and  its  orifice. 

this  sponge  has  been  injured,  two  holes  having  been  broken  into  its 
side  near  the  base,  admitting   sand,  with  which  the  tube  has  been 
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completely  filled.  A  section  shows  that  a  partiticn  has  been  formed 
above  the  pniul ;  thus  the  hud  has  orijriruited  at  what  is  really  the  base 
of  the  cylinder.  (See  fig.  '2'2,  B  shows  the  cylinder,  with  the  hole  at 
d,  filled  with  sand  ;  t,  is  the  tube ;  a,  the  partition,  e,  the  bud.)  On 
account  of  this  abnormal  growth  the  tube  of  the  cylinder  is  slightly 
contracted  at  its  termination.  The  bud  is  given  at  A,  life  size,  and  the 
relation  of  its  tul)e.  t.  with  the  walls  of  the  parent  cylinder,  c,  may  be 
scon.     This  bud  had  the  closing  membrans  quite  well  developed. 

Another  case  of  f  cccntric  budding  is  in  a  sponge  nine  inches  high, 
where  a  bud  has  originated  seme  two  inches  from  the  base :  but  upon 
making  a  longitudinal  section  of  this  specimen  I  found  that  the 
ccnti-al  tube  of  the  large  cylinder  was  abnormally  narroAv  for  two 
inches  of  its  basal  length,  being  only  about  a  half  inch  wide,  and  the 
origin  of  the  bud  is  just  above  this  narrow  portion. 

In  a  sponge  having  two  cylinders,  one  seven  and  the  other  four 
inches  high,  two  buds  have  appeared  between  the  cylinders,  one 
above  the  other,  the  highest  being  2.o0  from  the  base  and  the  other  is 
directly  beneath  it ;  but  both  these  buds  adhere  to  the  largest  cylinder 
and  I  find  by  measuring  the  dejith  of  its  tubes  that  the  lower  bud  is 
really  basal.  Furtheimore,  the  walls  of  the  sponge  are  abnormally 
thickened  —  at  the  part  where  the  buds  appear,  and  as  both  the  buds 
are  of  the  same  size  they  probably  originated  about  the  same  time  if 
not  simultaneously  and  their  appearance  was  probably  induced  by  the 
abnormal  thickness  of  the  walls  at  this  point. 

In  another  case  in  a  group  of  three  cylinders  where  the  buds  have 
appeared  above  the  base.  1  find  that  the  Yerongia  has  been  attacked  by 
a  parasitical  sponge  of  the  genus  Funiculea.  Another  specimen, 
also  having  three  cylinders,  which  has  been  attacked  by  a  parasitical 
sponge  belonging  to  the  Spiculiginous  group  has  several  oscules 
formed,  but  they  are  very  shallow  and  are  quite  similar  to  those  found 
in  the  branching  species  of  the  genus  Verongia. 

In  another  sponge  which  was  of  an  unknown  length,  of  which  I 
have  a  section  about  a  foot  long,  in  which  two  or  three  tubes  have 
become  twisted  and  distorted  by  the  clinging  of  a  parasitical  sponge, 
buds  and  branches  have  appeared  in  several  places,  not  at  all  near 
the  base. 

Verongia  fistularis  is  singularly  free  from  the  attacks  of 
parasitical  sponges  and  it  is  never  parasitical  itself  upon  other  sponges, 
and  when  attacked  by  a  parasite  disturbances  occur  which  cause  both 
abnormal  budding  and  growths,  some  of  which  may  be  reversions, 
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Avhile  as  will  be  seen  in   the   folloAving  pages   the   skeleton  Is  also 
affected. 

From  my  observations  cited  above  it  will  be  seen  that  basal  bud- 
ding is  the  rule  and  that  any  departure  from  this  is  caused  by  some 
abnormal  condition  in  the  system  cf  the  individual  sponge  in  which  it 
occurs. 

I  have  never  been  fortunate  enough  to  procure  a  very  young 
sponge  of  this  species  single,  showing  its  first  origin,  but  judging  from 
specimens  examined,  it  is  evident  that  two,  three  and  (rarely)  even 
four  cylinders  start  side  by  side ;  sometimes  growing  upwards 
together,  adhering  for  their  entire  length  (See  Plate  III).  Or  they 
will  grow  apart  as  in  the  left  hand  cylinder  in  Plate  VII.  When  two 
adult  sponges  of  this  species  come  in  contact,  however,  their  fibers  will 
not  combine  by  anastomosis  as  they  do  when  young.  But  on  the  other 
hand  when  a  young  growing  sponge  comes  in  contact  with  an  adult  the 
skeletons  do  anastomose,  but  in  a  different  manner  than  when  both 
are  young.  (See  remarks  upon  this  subject  giving  reasons  for  this 
under  head  of  Skeleton).  I  have  seen  two  or  three  specimens  which 
have  given  me  reason  to  think  that  two  cylinders,  belonging  to 
separate  colonies,  will  never  unite  by  anastomosis  when  they  come  in 
contact  at  any  age.  I  have  placed  a  specimen  of  this  description  in 
the  collection  of  the  Boston  Society  of  Natural  History.  The  matter, 
however,  requires  more  study  for  the  absolute  confirmation  of  this 
theory. 

Usually  when  cylinders  grow  side  by  side  the  thickness  of  the  wall 
between  them  is  about  equal  to  the  outer  wall  of  one  cylinder,  but  in 
some  cases  it  is  much  thinner,  and  in  one  double  tube  is  reduced  to 
about  .25  in  thickness  with  very  little  horny  skeleton.  In  spite  of  this 
thinness  of  the  dividing  wall  these  tubes  have  remained  separate  for 
their  entire  length,  about  nine  inches,  and  this  appears  usual. 
Indeed,  as  a  rule  there  appears  a  decided  tendency  for  adhering  tubes 
to  separate,  after  growing  together  for  a  time,  as  shown  in  the  type 
Plate  VI,  and  become  free  at  their  summits.  I  have  seen  many 
instances  of  this.  As  exceptions  to  this  rule  I  have  seen  one  case 
where  double  tubes  after  remaining  perfectly  separate  for  eight  inches 
of  their  height  gradually  combined  into  one  and  have  grown  as  one 
tube  for  seven  additional  inches,  The  tube  has  not  lost  the  groove 
which  showed  the  original  separation  externally  and  become  perfectly 
C3'lindrical  until  within  3.50  of  the  summit.  Externally  the  double 
tube  at  the  base  is  about  3.00  wide  by  2.25  at  the  summit.    The  single 
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tube  is  nearly  1.50  in  diameter  with  very  little  trace  of  a  closing 
membrane.  It  is  a  significant  fact  that,  after  becoming  one  tube, 
this  sponge  has  sent  up  a  third  cylinder,  which  is  about  o.OO  long  and 
1.00  in  diameter.  This  arises  from  the  sponge  matter  that  has  spread 
along  the  coral  support  from  the  base  ofone  of  the  double  tubes. 

Another  case  is  a  specimen  which  has  kindly  been  given  me  by 
Dr.  T.  W.  Thorndike.  This  consists  ofthree  tubes  all  of  which  are  of 
one  length,  about  7.00,  and  all  of  which  adhere  closely  for  their  entire 
length  and  toward  their  summits  they  are  gradually  contracted  so  that 
two  of  three  tubes  have  gradually  merged  into  one  and  the  third 
appears  to  be  also  about  to  join  the  others  had  the  sponge  lived  long 
enough.  There  is  a  trace  of  a  closing  membrane  in  all  the  tubes.  Both 
of  these  exceptional  specimens  Avere  taken  at  Allen's  Harbor,  in  May, 
1893. 

VARIATIONS  AND  OBSERVATIONS. 

In  writing  this  article  I  have  made  notes  upon  upwards  of  three 
hundred  and  fifty  specimens  of  the  Orange  Tube  Sponge  and  as  I 
write  I  have  over  one  hundred  and  fifty  selected  specimens  before  me, 
dried  with  the  sarcoid  on,  and  many  skeletons,  hence  I  have  ample 
opportunity  of  studying  the  range  of  individual  variation. 

Variation  of  Form.  The  most  obvious  variation  is  in  the 
number  of  cylinders  constituting  one  colony.  Although  there  is  a 
tendency  to  form  groups  of  more  than  one  cylinder,  I  find  that  out  of 
one  hundred  and  fifty  undoubtedly  unbroken  sponges,  eighty  are 
single,  thirty-four  double,  si.xteen  are  made  up  of  three  cylinders,  four- 
teen of  four,  two  of  five,  two  of  six,  one  of  seven,  one  of  nine,  and  one 
remarkable  specimen,  now  in  the  collection  of  Dr.  T.  W.  Thorndike,  of 
Boston,  is  composed  of  nineteen  distinct  cylinders. 

It  is  worthy  of  remark,  that  in  the  sponge  with  nine  cylinders 
there  is  one  only  that  measures  five  inches  in  height,  all  of  the  others 
being  somewhat  shorter,  and  the  cylinders  in  the  large  sponge  in  Dr. 
Thorndike's  collection,  are  just  about  six  inches  high,  yet,  judging 
from  the  walls  of  the  tubes  in  both  of  these  specimens,  they  are 
undoubtedly  adult  sponges.  Other  sponges  having  several  cylinders 
are  never  very  high  nor  are  the  tubes  very  large  in  diameter. 

The  tallest  sponge  of  this  species  that  I  have  ever  seen  is  a  single 
tube,  and  the  one  with  the  thickest  walls  and  largest  diameter  is  also 
a  single  cylinder.    This  specimen  is  figured  ou  Plate  IV. 
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The  next  most  striking  variation  is  in  the  comparative  smojthne^s 
or  roughness  of  the  surface  of  the  cylinders.  Very  young  sponges 
are.  as  far  as  1  have  observed,  smooth,  (See  Phites  V  and  VII  and  fig. 
20.)  and  this  smoothness  sometimes  persists  through  the  life  of  the 
sponge.  Thus  the  large  sponge  figured  on  Plate  VII  is  smooth,  having 
nothing  worthy  of  being  called  a  protuberance  on  any  portion  of  the 
long  cylinder.  Such  sjionges  are,  however,  comp  iratively  rare, 
amounting  only  to  about  five  per  cent,  of  the  whole. 

Fig.  20. 


youn^'   Veror.gia  tistul;nis,   life  size.    A.  whole   spoiij,'e  ;  B,  section  ;  a,  teniiiiial  clusitig  mem- 
brane ;  b,  extra  closing  nieml)rane  in  broken  poitiun. 

Rough  specimens  are  the  rule.  I  have  selected  for  a  type  a  speci- 
men having  circular  protuberances  with  deep  pits  in  the  centre  (See 
Plate  VI)  as  representing  the  average  sponge  of  this  species.  From 
these  protuberances  often  grow  projections,  usually  blunt  and  rounded 
terminally,  that  sometimes  after  growing  a  short  distance,  turn  upward, 
thus  giving  the  sponge  a  singularly  rough  appearance.  In  the  speci- 
men given  on  Plate  IV  these  upward-growing  projections  are  partly 
developed.  Occasionally  these  projections  become  developed  to  a 
remarkable  degree,  and  I  have  seen  the  free  terminations  project  .oO 
with  a  diameter  of  .40.  In  these  large  exami)les  there  is  sometimes  an 
indication  of  a  terminal  oscule,  but  I  have  never  seen  a  bud  arise  from 
tliem.  Although  there  are  incurrent  openings  on  them,  these  always 
penetrate  to  cilia  cells  in  the  interior  of  the  main  body  of  the  sponge, 
and  emerge  by  the  regular  excurrcnt  system  in  the  great  central  tube. 

Between  this  extremely  rough  surftice,  with  its  upward- growing 
projections  and  the  smooth  form  there  is  a  complete  gradation  of  indi- 
viduals, exhibiting  every  stage  of  roughness  or  smoothness ;  thus  in 
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Allen's  Harbor.  Anril.  18):^ 
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tlipse  characters  it  is  imiwssible  to  find  any  indications  of  specific 
differences,  as  they  merely  rei)rescnt  the  extremes  of  the  oscilhitions 
of  indivi(hial  variation.  The  specimens  given  on  Plates  III  and  VI 
ai-e  typically  rough:  I'late  IV  shoAvs  a  specimen  much  rougher,  Plate 
A' III  one  somewhat  smoother  than  the  type.  On  Plate  V  the  larger 
cylinders  show  some  incii)ient  projections,  but  none  of  these  appear  on 
the  very  smooth  sponge  given  on  Plate  VII. 

I  must  now  call  attention  to  another  class  of  protuberances  ;  these 
are  long,  slender  filamentous  processes,  which,  although  not  always 
pi'csent,  are  liable  to  grow  anywhere  on  the  sponge.  Specimens  of 
these  filaments  are  seen  on  the  sponge  given  in  fig.  lo,  page  48,  near 
the  termination  on  the  left  of  the  central  orifice. 


Fig.  21. 


Fm.  22. 


B 


B 


A,  Niirmal  filament  of  Vi'von;;i;i  insiilavis :  Ilhistratiiig  abnormal   liiuldiii!,' of  Veron^'ia 

B,  I'luisual  tllami'iit  ol  V.  fisuilaris.  fistularis,     A,   bud,  life   size;  c,  walls   of 

parent  tub  ■.  B,  parent  lube,  reduced 
size  ;  e,  bud,  a,  partition  ;  d,  broken  area  ; 
T,  tube  in  both. 

The  longest  filament  that  I  have  seen  grows  from  the  base  of  a 
sponge  and  measures  2.oU  long  by  .-o  in  diameter.  (See  fig.  21,  B. 
where  I  have  given  a  life  size  figure  of  one  of  these  filamentous 
projections).  The  sponge  on  Avhich  this  grew  is  a  double  tube,  the 
largest  of  which  is  0.00  high  so  that  even  a  process  of  this  descriptiou 
is  of  comparative  insignificance.  There  are  three  only  of  these 
processes  on  this  sponge,  all  at  the  base.     Sometimes  these  processes 
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are  very  slender,  and  in  one  large  specimen  they  are  very  numerous, 
forming  a  moss-like  anastomosing  mass  on  one  portion  of  it. 

Variation  in  structure,  consists  of  a  greater  or  less  number  of 
incurrent  openings,  and  consequently  of  cilia  cells  and  excurrent 
openings.  "When  two  sponges  adhere  together  for  their  entire  length, 
the  exciirrent  openings  do  not  occur  on  the  side  of  the  central  tube 
nearest  the  adhering  sponge. 

The  closing  membrane  at  the  termination  of  the  central  tube  is 
somewhat  variable  in  its  position.  It  is  usually  quite  near  the 
extremity  of  the  tube,  not  as  a  rule  over  .10  from  its  termination.  In 
one  double  sponge,  however,  I  find  that  while  in  one  cylinder  it  is  in 
it  snatural  position,  in  its  closely  adhering  neighbor  it  is  at  least  .40 
from  the  top.  (See  fig.  18,  where  I  have  given  a  life-sized  secti:^n  of 
these  tubes  ;  that  at  B  has  the  membrane  in  its  normal  position,  while 
that  at  A  has  it  much  lower.)  The  width  of  the  membrane  varies 
greatly  ;  sometimes  there  is  a  mere  trace  of  it,  but  it  is  usually 
moderately  well  developed.  The  largest  membrane  which  I  have  ever 
found  in  an  uninjured  sponge,  in  comparison  with  its  diameter,  was  in 
a  specimen  where  it  extended  entirely  across  the  orifice  excepting  a 
narrow  opening  in  the  middle,  measuring  .05  in  diameter.  The  tube 
on  Avhich  this  membrane  greAV  was  .Qij  in  diameter  and  the  membrane 
was  situated  about  .25  from  the  termination.  The  next  largest 
membrane  was  in  the  tube  of  the  sponge  (given  in  section  in  fig.  IS,  B : 
a  life-sized  figure  of  this  membrane  is  given  in  fig.  1!),  B,  and  it  may 
be  contrasted  with  the  more  sunken  membrane  of  its  somewhat 
smaller  neighbor  at  A.  Just  what  the  function  of  these  membranes  is 
it  is  difficult  to  say,  unless  it  is  to  prevent  the  accumulation  of  sand, 
and  other  debris,  in  the  central  tubes.  As  confirming  this  hypothesis 
it  may  be  remarked  that  the  central  tubes  of  all  the  Verongia  that  I 
have  examined  are  remarkably  free  of  foreign  material  of  any  kind. 

When  a  cylinder  becomes  broken  off  anywhere  a  membrane  forms 
at  its  broken  termination,  but  it  is  questionable  whether  the  sponge 
ever  increases  in  length  again.  (See  remarks  in  this  under  Variation 
of  the  Skeleton.) 

In  one  specimen  which  has  been  attacked  by  a  parasitical  sponge, 
and  its  structure  greatly  disturbed  thereby,  a  partition  has  grown  up 
within  the  main  tube,  near  the  termination,  supported  by  the  horny 
skeleton,  thus  forming  a  kind  of  double  tube,  each  division  of  which  is 
provided  with  its  own  membrane.  On  the  side  of  the  cylinder  not  far 
from  its  termination  are  two  oscules,  each   with   a  membrane  that 
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stretches  nearly  across  it,  ^vhile  other  oscules  are  forming  about  it. 
This  seems  to  me  a  clear  case  of  reversion  toward  some  ancestral 
b  "anching  form,  brought  about  by  the  disturbance  produced  by  the 
parasitical  intruder  :  but  to  this  subject  I  shall  refer  again. 

An  extraordinary  case  of  membrane  formation  may  be  seen  in  the 
young  sponge  given  in  fig.  20  where  the  terminal  end  is  completely 
closed  by  a  membrane  (See  ib.,  A,  a),  and  the  lower  or  basal  extremity 
be!ng  broken,  exposing  the  inner  tube,  a  membrane  is  partly  formed 
across  the  exposed  portion,  which,  as  the  normal  opening  was  closed, 
became  the  mouth.  (See  ib.  B,  b,  being  the  supplementary  closing 
membrane). 

In  two  or  three  other  instances  where  I  have  seen  holes  broken 
in  a  cylinder  I  have  also  found  a  membrane  stretched  partly  across 
the  tube  above  the  injured  portion.  Unquestionably  in  this  case,  and 
also  in  the  case  of  the  young  sponge  cited  above,  an  attempt  has  been 
made  to  repair  the  injury  to  the  cylinder.  This  injury  cannot  be 
remedied  by  a  new  growth  from  the  broken  portion,  for  as  I  have 
demonstrated  under  the  head  of  Skeleton  no  growth  of  either  sarcode 
or  of  horny  matter  ever  takes  place  from  a  broken  surface.  Hence  it 
is  that  the  membrane  is  first  thrown  across  above  the  injured  portion 
as  a  preliminary  to  the  growth  of  the  sarcode  and  accompanying 
skeleton,  thus  accomplishing  a  permanent  repair  of  damages.  The 
specimen  in  fig.  22,  B,  shows  an  example  of  where  a  permanent 
partition  has  been  formed  above  a  broken  cylinder.  In  this  case  the 
cavity,  d,  has  been  filled  with  sand  and  the  partition  a,  has  been  formed 
above  it,  completely  across  the  tube.  So  solidly  was  this  partition  con- 
structed that  it  formed  a  new  base  for  the  sponge  and,  as  seen,  a  bud 
grew  from  above  it. 

I  have  found  one  other  remarkable  variation  in  the  formation  of 
this  membrane  in  a  tube,  where,  by  some  accident,  the  whole  sponge 
was  pressed  flat  when  living,  probably  temporarily  closing  the  terminal 
orifice  of  the  central  tube.  Then  there  was  a  new  orifice  formed  on 
one  side;  but  the  pressure  afterwards  being  remo-ved,  and  the  original 
terminal  orifice  reopening,  that  in  the  side  was  closed  by  a  membrane. 

Sometimes,  more  especially  in  large  single  cylinders,  the  tendency 
to  grow  outward  at  the  extremity  is  so  great  that  the  tube  gradually 
widens,  and  becomes  trumpet-shaped.  Such  cylinders  are  inclined  to 
bend  downward  and  I  have  found  quite  a  number  of  these  specimens 
among  the  sponges  gathered  at  Inagua.  These  sponges  being  simple 
cylinders,  with  thin  Avails,  have  evidently  thrown  all  of  their  vigor  into 
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an  upward  groAvth,  but   all  stages  of  intergradcs  occur  between  this 
form  and  the  types. 

SKELETON. 

The  general  color  of  the  skeleton  is  amber,  light  when  young,  but 
darkening  with  age.  The  fibers  are  cylindrical,  well  rounded  and 
seldom  flattened  even  at  the  points  of  jointure.  They  are  hollow  and 
at  the  extreme  tips  of  the  new  growths  are  composed  of  a  single,  soft 
membrane  which  is  yellow  in  color  and  opaque.  This  soon  becomes 
covered  with  a  layer  of  pale,  amber-colcred,  horn-like  matter  which  is 
r early  transparent  and  successive  layers,  of  this  horny  matter  are 
deposited ;  thus  the  older  growths  not  only  become  larger  in  diameter 
but  darker  in  color  on  account  of  the  continuous  thickening  of  the 
deposits  (See  figs.  2.3  and  '25  where  I  have  given  an  enlarged  cut  of 
the  fiber,  a  being  the  new  at  A,  C  and  B  in  fig.  2;J  and  v  the  old ;  then 
compare  with  the  old  growth  in  fig.  24  C ;  in  this  the  original  hollow 
membrane  may  be  seen  through  the  transparent  walls. 

New  twigs  of  the  fiber  arise  from  division  at  the  extreme  tips  of 
the  new  growths  (See  fig.  20  C,  a,  and  fig,  26  a.)  The  twigs  thus 
formed  although  of  an  equal  length  at  first,  do  not  always  remain  so, 
for  the  onward  growth  of  one  may  assume  a  different  direction  from 
that  of  the  other,  so  that  it  may  sooner  come  in  contact  with  the  tip  of 
another  tube  and  anastomose  with  it ;  thus    forming  a  comparatively 

Fig.  23.  Fig.  24. 
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Illustrating  the  anastomosing  and  twig  divifioii 
of  the  fiber  of  V.  fistularis.  I!,  a  division  of  twig. 
C,  a,  new  twig  belore  dividing;  o,  n,  o.  iti  all  is  tlic 
anastomosing  point. 


Illustrating  arrested  ard  abnormal 
growth  of  tliu  fiber  of  V.  fistu. 
laris.    C,    arrested    growth.    A,   B. 

abnormal  growtli. 


small  mesh  in  the  net-work  of  fiber  while  the  other  may  grow  to  a 
greater  length,  and  then  anastomosing  form  a  larger  mesh,  (Sec  fig.  2() 
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K  und   S,  where  I  give  a  life-size    section  of  the  growing  skeleton  of 

V.  fistiilaris,  and  the  dift'erent  sizes  of  the  mesh  of  the  net  work  may  be 

seen)  consequently  this  forms  an  irregular  anastomosis. 

As  the  direction  assumed  by  a  new  twig  is  rarely  the  same  as  that 
taken  by  the  one  iinmedintedly  behind  it,  sometimes  the  new  twig 
comes  in  contact  with  the  thick  skin  covering  the  outer  surface  of  the 
sponge  or  with  the  lining  membrane  of  the  central  tube:  in  cither 
case  the  hollow  at  the  tip  of  the  growing  fiber  becomes  closed  and  after- 
wards permanently  sealed  with  horn.  (For  examples  of  these  arrested 
growths  see  fig.  2o,  A  and  B,  and  fig.  2(),  A  to  J.) 

Thus  it  is  easy  to  distinguish  between  what  is  a  continuous,  or 
new  growth  of  a  twig,  and  an  old,  or  arrested,  growth.  The 
growing  twig  being  much  more  slender  than  the  old  growth,  is  desti- 
tude  of  horny  matter  at  the  extreme  tip  and  above  all  the  termination 
in  the  new  twig  remains  constantly  open,  while  it  is  closed  in  the  old 
groAvth,  Thus  by  simply  observing  the  condition  of  the  termination 
of  the  twigs  Ave  can  ascertain  whether  a  sponge  is  growing  in  any 
particular  direction  or  not. 

Of  course  as  the  skeleton  is  formed  from  the  sarcode,  or  sponge 
flesh,  this  always  grows  in  advance  of  the  horny  fiber.  This  fleshy 
matter  is  rather  more  dense  around  new  fiber,  especially  about  the 
tips  of  the  growing  twigs.  When  division  of  the  twig  is  about  to  take 
place  this  thicker  sarcode  becomes  more  bulbose  about  the  extreme  tip 
of  the  growing  twig  than  at  other  times,  and  in  this  bulb  the  division 
of  the  twig  occurs.  (See  fig.  25,  C,  a,  Avhere  there  is  a  divided  twig 
and  compare  with  b  in  which  division  is  not  taking  place.) 

I  may  here  say,  in  passing,  that  the  best  way  to  examine  the 
skeleton  for  a  new  growth  is  in  an  alcoholic  specimen.  The  flesh  may 
be  easily  removed,  bit  by  bit,  with  a  needle,  taking  care  not  to  break 
the  delicate  terminal  fibers.  But  although  it  is  quite  easy  to  satisfy 
one's  self  as  to  the  method  of  growth,  it  is  not  always  easy  to  find  a 
twig  in  the  act  of  dividing.  I  have,  however,  found  several,  and  have 
a  number  of  times  traced  a  complete  series  from  the  very  earliest 
division  to  the  point  of  anastomosis  or  to  arrested  growths. 

The  growth  at  the  terminal  portion  of  the  tube  is  most  rapid  and 
of  course  upward  and  slightly  outward,  but  never  inward,  and 
branches  of  the  fiber  continue  to  grow,  sending  out  many  twigs  before 
any  anastomosis  takes  place.  Or  in  other  words  that  portion  of  the 
cylinder  which  is  the  most  advanced  produces  branching  fibers  which 
■push   upwards   without  anastomosis,  fibers   which   send  out  lateral 
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branches  are  the  ones  which  anastomose.  Anastomosis  appears  to 
take  place  b}'  the  tip  of  one  growing  tAvig  coming  in  contact  with  the 
side  of  another  growing  twig.  This  combination  must  take  place  near 
enough  to  the  termination  to  have  the  inner  membrane  naked  or  not 
covered  even  with  a  single  layer  of  hm-n}-  matter,  then  a  perfect  anas- 
tomosis takes  place ;  that  is,  the  tip  of  the  anastomosing  fiber  absorbs 
that  portion  of  the  other's  tubular  membrane  with  which  it  comes  in 
contact ;  thus  the  hollow  becomes  continuous  from  one  fiber  to  another. 
The  growth  of  the  twig  coming  in  contact  is  at  once  checked  and  horny 
matter  is  deposited  over  the  place  of  jointure.  (See  fig.  2o  wheie  I 
give  three  examples  of  the  anastomosis  of  growing  twigs,  at  A,  B,  and 
C,  0,  being  the  point  of  jointure,  and  as  will  be  seen  this  is  not  always 
at  the  same  angle,  that  at  B  being  at  right  angles,  that  at  C  being 
obliquely  downward ;  while  at  A  it  is  evident  that  the  tips  of  two  twigs 
came  directly  in  contact,  and  upon  anastomosing  the  growth  of  both 
was  checked .) 

It  is  absolutely  certain  according  to  my  most  carefully  made  and 
often  repeated  observations  that  no  buds  ever  start  from  the  side  of 
a  twig  or  branch.  Hence  the  interior  of  the  skeleton  of  V.  fistularis 
presents  a  very  finished  appearance  there  being  no  protuding  twigs  or 
arrested  growths  which  have  not  anastomosed.  (See  fig.  2G,  K,  where 
I  have  given  a  portion  of  the  interior  of  the  skeleton,  life  size.  This 
is  not  so,  however,  where  the  twigs  have  come  in  contact  with  the 
skin  of  the  outer  surface,  or  with  the  membrane  lining  the  central  tube, 
for  here  as  I  have  previously  remarked,  we  find  many  short,  protruding 
twigs. 

As  both  sarcode  and  skeleton  become  arrested  as  soon  as  they 
become  covered  with  the  lining  membrane  of  the  central  tube,  it  will 
at  once  be  seen  that  there  can  be  no  increase  of  growth  inward  after 
this  membrane  is  grown  ;  and  that  the  form  of  the  sponge  is  determined 
by  it.  The  tendency  of  ihe  growth  of  the  sponge  is  thus  upward, 
and  although,  somewhat  singularly,  the  upward  growth  sometimes 
considerably  ])rece(les  the  thickened  lining  membrane  (See  fig.  18,  A) 
the  inclination  of  growth  is  very  i-arely,  or  never,  inward.  For  proof 
of  the  assertion  that  the  lining  membrane  arrests  any  inward  growth 
see  fig.  18,  A  and  B,  a,  a,  a,  a,  being  the  lining  membrane  of  the  tube, 
also  in  the  young  specimen,  fig.  20,  B,  where  the  tendency  of  growth  is 
outward  so  as  to  gradually  form  a  wider  tube. 

Beturning  again  to  arrested  growths  of  the  twigs  of  the  skeleton, 
we  find  that  those  on  the  outer  surface  of  the  sponge  difier,  as  a  rule, 
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from  those  on  the  inner.  The  differences  are  slight  hut  very  constant. 
Externally  the  growth  appears  to  he  checked  gradually  as  it  comes  in 
contact  with  the  the  outer  skin,  and  as  a  consequence  the  arrested 
growths  are  pointed.  (See  fig.  20,  C  and  D  ;  the  two  twigs  in  the  latter 
named  being  normal,  that  at  C  having  become  arrested  immediately 
after  division  had  taken  place.  In  some  instances  after  the  normal 
growth  of  twigs  has  become  arrested  on  the  external  surface,  and  the 
sponge  has  become  finished,  in  that  direction,  a  kind  of  secondary 
growth  appears  that  is  quite  independent  of  the  hollow  structures  of 
the  fiber.  These  form  minute,  raih(U'  opaque,  often  branching  twigs, 
having  their  origin  directly  on  the  end  of  the  arrested  growths. 
Examples  of  these  may  be  seen  in  fig.  20,  A  and  B. 

Internally,  or  against  the  lining  membrane  of  the  central  tube,  we 
find  the  growth  much  more  suddeidy  arrested.  Hence  the  twigs 
present  a  more  truncated  appearance.  (See  fig.  20,  F,  G,  and  J,  and 
fig.  25,  A  and  B).  In  some  cases  the  arrested  twigs  of  the  interior 
present  a  cup-like  depression  at  the  extremity.  (See  fig.  20,  H  and 
the  one  directly  above  it.)  In  these  twigs  the  hollow  membrane  is 
sealed  but  is  covered  Avith  only  a  thin  layer  of  horny  matter.  This  is 
evidently  the  consequence  of  the  twig  having  passed  a'little  beyond  the 
sarcode  into  the  lining  membrance  of  the  tube.  Or  rather  this  is  the 
condition  under  which  sucli  twigs  are  found,  but  it  is  quite  probable 
that  the  lining  membrane  has  absorbed  a  portion  of  the  sarcode  and 
grown  around  the  twigs  before  the  usual  quantity  of  horny  matter  Avas 
deposited  on  their  extremities. 

VARIATIONS  IN  SKELETON  GROWTH. 

I  have  said  that  new  fibers  usually  anastomose  with  new 
growths,  and  this  is  true  where  an  unbroken  internal  membrane  occurs, 
thus  this  is  the  normal  method  of  growth,  but  where  new  and  growing 
fiber  comes  in  contact  with  an  old  growth  a  kind  of  anastomosis  also  takes 
places.  In  this  case  the  growing  tip  of  the  new  twig  comes  in  contact 
Avith  the  horny  side  of  the  old  growth  and  is  soldered  there  by  an 
accumulation  of  additional  horny  matter,  secreted  quite  likely  by  both 
the  old  and  the  new  sarcode.  But  in  all  such  anastomosis  there  is  no 
connection  between  the  internal  hollow  membrane  of  the  fiber  of  one 
groAvth  Avith  that  of  the  other.  Tliat  is  the  ncAV  groAvth  does  not 
penetrate  into  the  horny  coA'ering  of  the  old  groAvth  as  it  does  into  the 
membrane  of  the  ncAv. 
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Another  peculiar  feature  of  this  method  of  anastomosis  is  that 
when  the  new  growth  comes  in  contact  with  the  old,  the  new  twig,  no 
matter  at  Avhat  angle  it  comes  against  the  horny  side  of  the  old  growth 
usualh'  continues  to  grow  for  a  short  distance,  thus  ensuing  a  greater 
surfoce  of  attachment.  But  as  1  have  never  succeeded  in  finding  a 
case  where  this  growth  continued  entirel}'  beyond  the  point  of  jointure, 
it  is  probable  that  the  horny  matter,  secreted  by  the  sarcode  upon  both 
the  old  branch  and  new  twig,  especially  tlie  former,  soon  closed  the 
open  tip  of  the  new  twig,  thus  preventing  further  growth. 

In  fig.  2."),  at  D,  £,  and  F,  I  give  four  methods  of  this  kind  of 
anastomosis  when  new  twigs  have  come  in  contact  with  old  (in  all 
of  these  figures  a  is  the  old  growth  and  c  the  new)  all  at  different 
angles.  In  that  at  D,  c,  c,  the  new  growth  came  upon  the  old  branch 
obliquely,  grew  slightly  backward  but  farther  forward,  then  became 
arrested.  The  new  twig  above  this  at  c,  came  upon  the  branch 
directly  at  right  angles  and  passed  partly  around  it.  The  twig  at  E 
after  bending  at  o,  reached  the  branch  at  a  slightly  oblique  angle,  and 
on  account  of  another  branch  being  in  the  Avay,  after  progressing  for- 
ward a  little  way,  its  growth  was  forced  abruptly  backward.  At  F  the 
twig  has  come  in  contact  with  tlie  branch  along  its  side  not  directly 
against  it,  as  in  the  other  instances ;  yet  even  in  this  case  it  did  not 
progress  far.  All  of  these  examples  of  anastomosis  occurred  within  a 
short  distance  of  one  another,  but  there  were  hundreds  of  similar  cases 
in  this  same  sponge. 

Upon  the  most  careful  examination  of  this  and  other  sponges  of 
this  species  where  a  new  growth  has  come  in  contact  with  an  old 
one,  I  have  failed  to  detect  the  slightest  sign  of  any  revivification 
of  the  old  skeleton.  This  has  led  me  to  the  conclusion  that  after  the 
horny  matter  has  been  deposited  over  any  portion  of  the  fiber,  no 
outward  growth  of  buds  nor  twigs  can  take  place.  This  conclusion  is 
borne  out  by  the  fact,  previously  mentioned,  that  two  old  sponges 
coming  in  contact  do  not  anastomose  along  their  sides. 

It  is  most  evident  that  a  new  growth  can  take  place  only  where 
the  inner  membrane  of  the  fibre  still  remains  in  direct  contact  with  the 
sarcode.  It  is  also  evident,  as  will  be  seen,  that  the  membrane  itself, 
is  capable  of  producing  new  growths  by  division  only  at  its  extreme 
tip,  and  always  before  it  has  become  covered  with  horny  matter.  After 
this  horny  material  is  deposited  the  membrane  appears  to  become 
dead.  This  I  have  proved  conclusively  by  examining  several  tube 
sponges  which  have  been  broken,  while  living  in   the  water,  within  an 
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inch  w  two  of  the  base.  These  bases  ^\■ere  living,  had  deposited 
sarcode  over  the  broken  surface,  (thus  completely  covering  the  ends  of 
the  severed  portion  of  the  fibers),  and  had  in  two  or  tiirec  cases  even 
constructed  new  closing  membranes  at  the  entrance  of  the  central  tube, 
])ut  upon  carefully  measuring  one  of  these  broken  cylinders  and 
examining  others,  I  find  that  there  is  absolutely  no  new  growth  from  the 
broken  portion  of  the  skeleton  ;  nor  are  the  tubes  of  the  broken  ends  of 
the  fibres  even  closed  with  horny  matter.  Of  course,  1  have  no  means 
of  judging  when  the  sponges  were  broken,  excepting  from  their  appear- 
ance. These  specimens  were  collected  at  Allen's  Harbor,  hi  about 
thirty  feet  of  water,  in  a  place  that  was  quite  well  protected  from 
heavyseas  during  ordinary  weather.     While  it  is  of  course  possible 

Ficj.  25. 


rilier  of  the  Orange  Tube  Sponge      A  anil  B,   anestetl     twigs   from   the   inner    tube.    C,  new 
growths.    I),  E,  and  F,  new  growth  anastomosing  against  old  ;  a,  old  growth,  o,  new. 

that  some  large  marine  animal,  like  a  shark  or  turtle,  might  have 
broken  these  sponges,  it  is  more  probable  that  they  were  injured 
during  some  hurricane.  Noav  these  sponges  were  collected  in  May, 
ISIJo,  and  the  last  hui-ricane  that  visited  the  Bahamas  occurred  in 
August,  1802,  and  this  was  not  specially  severe.  If  they  were  broken 
by  the  waves  of  that  gale  they  had  had  eight  months  in  which  to 
repair  damages,  and,  they  may  have  been  broken  during  a  previous 
season.  Why  the  new  sarcode  deposited  over  the  broken  ends  of  the 
cylinder  did  not  produce  a  new  growth  of  fiber,  independent  of  the  old 
growth,  as  we  have  seen  that  it  does  when  a  new  partition  is  formed 
across  the  central  tube,  and  what  the  ultimate  fate  of  these  broken 
cylinders  is,  it  is  difficult  to  state.  As  I  have  never  found  any  buds 
starting  from  their  base,  nor  any  larger  growth  about  them,  it  is 
probable  that  these  broken  sponges  being  unable  to  entirely  overcome 
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the  shock  which  they  have  sustained,  are  leading  a  kind  of  life  in  death 
existence,  and  that,  after  lingering  for  a  comparatively  short  time,  die. 
We  have  seen  that  abnormal  conditions  of  growth  appear  to  occur 
in  the  tube  sponge  when  it  is  attacked  by  parasitical  sponges.  I  cut 
offa  portion  of  the  specimen  of  which  I  have  spoken  on  page  61  as 
having  been  attacked  by  a  parasitical  sponge  of  the  spiculigneous  group 
(the  Purple  Sponge,  Pachychalina  rubens),  where  the  intruding  species 
had  come  in  contact  with  the  skeleton,  and  upon  examining  it,  found 
that  many  of  the  fibers  are  apparently  in  a  diseased  condition  and 
present  abnormal  growths.  They  are  enlarged  in  places  by  a  whitish 
accumulation  of  a  substance  which  appears  to  arise  directly  from  the 
horny  covering  of  the  fiber  and  to  form  a  part  of  it.  Such  examples 
are  given  in  fig.  24,  A  and  B.  There  is  also  a  great  tendency  to  pro- 
duce abortive  twigs,  often  in  terminal  tufts. 

Fig.  26. 


If 


Illustrating  the  skeleton  of  V.  fistularis.  A,  B,  arrested  twigs  witli  secondary  growths,  C,  twig 
arrested  just  after  dividing.  I),  arrested  twigs  from  external  surface.  F,  G,  J,  same  from 
surface  of  central  tube.  II,  and  above,  the  same  with  cuplilce  depressions.  K  and  S 
portion  of  skeleton  enlarged  four  times.  M  and  N,  flattened  fibers  from  iilameutos  growth. 
E,  arrested  twig  which  came  in  contact  with  a  hard  surface. 


We  find  this  tendency  to  produce  abortive  twigs  in  the  protu- 
berances on  the  sides  of  aged  and  much  roughened  sponges.  In  these 
we  also  find  a  kind  of  secondary  groAvth  in  the  form  of  fine  new  twigs, 
which  appear  to  be  filling  the  cavities  between  the  projections,  thus 
thickening  the  walls  of  the  sponges. 

It  now  remains  only  to  examine  the  fibers  of  the  elongated  filamentos 
growths  of  which  I  have  spoken  and  of  Avhich  I  give  a  cut  in  fig.  21,  B, 
page  65.  Here  we  find  that  the  groAvth  is  inclined  to  be  upward  rather 
than  lateral,  that  the  meshes  of  the  skeleton  are  elongated,  and  that 
the  fibers  are  greatly  flattened.     These  fibers  do  not  present  a  healthy 
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appearance,  nor  are  tliey  thickly  covered  with  horny  matter.  1  give 
an  example  of  these  flattened  and  antler-like  fibers  in  fig.  26,  M  and 
N.  These  are  from  the  long  filamentos  projection  of  which  I  give  a 
cut  in  fig.  21,  B.  [Note.  All  of  the  figures  of  fibers  given  are 
enlarged  about  ten  diamenters  excepting  when  they  are  given  as  being 
otherwise.] 

It  is  instructive  to  note  that  when  growing  twigs  come  in  contat* 
with  the  rocky  surface  upon  which  the  sponge  grows  that  they  become 
arrested  suddenly  in  a  similar  manner  as  when  they  come  in  contact 
with  the  lining  membrane  of  the  central  tube.  (See  fig.  26,  E,  where 
I  give  a  cut  of  three  of  these  arrested  growths.) 

HABITS  AND  DISTRIBUTION. 

The  first  time  I  ever  saw  the  orange  tube  sponge  outside  of  a 
museum  Avas  on  the  island  of  Inagua.  Just  to  the  north  of  Mathews- 
town  are  high  cliffs  which  extend  for  about  a  mile  along  the  water, 
terminating  in  a  sandy  beach  to  the  northward.  I  visited  this  place  in 
February,  1S87,  and  during  the  preceding  September  a  hurricane  had 
swept  over  Inagua.  The  waves  caused  by  this  tempest  had  separated 
a  vast  number  of  sponges  from  the  neighboring  reef  and  lagoon.  The 
sea  must  have  been  very  high  for  it  had  deposited  thousands  of  sponges 
in  one  great  wind-row  on  the  top  of  the  cliffs  near  the  beach.  Here  I 
found  hundreds  of  tube  sponges,  nearly  all  of  them  fully  marcerated. 
Few  of  them  were  absolutely  perfect;  being  mainly  detached  tubes,  but 
I  learned  considerable  about  this  species  and  brought  away  two  or  three 
hundred  selected  specimens  with  me. 

In  all  of  my  explorations  among  the  Bahamas  and  Florida  keys,  I 
have  found  the  tube  sponge  living  in  one  section  only,  although  I  have 
constantly  searched  for  it.  When  in  company  Avith  my  friends,  Messrs. 
Curtis  and  Thorndike,  I  visited  Highburn  Key  in  April,  1 893, 1  found 
the  first  specimens  I  ever  saAv  growing  on  small  detached  reefs  in  the 
little  harbor  to  the  south  of  the  key.  The  reefs  on  which  they  grew 
were  well  out  on  the  edge  of  the  channel  that  divides  Highburn  from  a 
neighboring  key  and  the  sponges  were  in  from  twenty-five  to  thirty 
feet  of  water. 

They  Avere  usually  attached  to  dead  coral  and  grew  upright 
among  hundreds  of  specimens  of  other  sponges,  but  Avere  ahvays 
conspicuous  when  seen  through  the  beautifully  transparent  Avater  on 
account  of  their  brilliant  orange  yelloAV  color.  They  usually  prefer 
rocks  slightly  elcA-ated  above  the  bottom,  but  in  some  cases  they  grew 
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directly  on  the  bottom  where  they  "were  surrounded  by  sand.  When 
brought  to  the  surface  and  exposed  to  the  air  they  almost  immediately 
began  to  blacken,  beginning  to  change  color,  first  where  they  were 
bruised  even  ever  so  slightly,  then  the  dark  hue  spread  rapidly  over  the 
entire  sponge.  When  handled,  the  mucous-like  substance  which 
exuded  from  them  also  oxidizeil  and  stained  the  hands  black. 

Upon  the  closest  examination,  I  could  not  perceive  the  slightest 
shrinking,  nor  any  contraction  of  the  sarcode,  nor  any  changes  whatever 
in  the  diameter  of  the  orifice  in  the  middle  of  the  closing  membrane  "f 
the  central  tube. 

We  also  procured  a  quantity  of  these  sponges  at  Allen's  Harbor, 
about  three  miles  north  of  Highburn  Key,  all  grooving  in  comparatively 
sheltered  situations  as  at  Highburn  Key,  that  is  never  directly  in  swift 
tide  ways,  but  always  in  moderately  strong  currents,  where  they  could 
receive  a  constant  suppily  of  fresh  sea  water. 

When  first  taken  from  the  w^ater  the  Orange  Tube  Sponges  are  quite 
firm,  but  as  soon  as  they  are  dead  they  soften  considerably,  and  in 
order  to  dry  them  in  a  natural  form  they  must  be  laid  perfectly  flat  and 
turned  frequently.  Unless  the  cylinders  are  very  short  they  cannot 
be  dried  in  an  u])right  position,  as  they  are  liable  to  bend. 

This  s]>ecies  has  a  peculiarly  sweetish  odor,  not  as  disagreeable  as 
in  many  other  sponges  and  this  is  retained  in  the  Jried  specimens  to  a 
great  degree  :  this  odor  is  particularly  noticeable  upon  wetting  a  dried 
specimen.  When  thoroughly  soaked  the  dried  sponge  returns  in  a 
great  measure  to  its  former  elasticity  and  becomes  somewhat  smooth, 
and  then  the  incurrent  orifices  can  usually  be  found. 

Judging  from  my  experience  with  this  sponge,  it  is  cxiremely  local 
in  distribution  as  it  requires  peculiar  conditions  f)r  growth.  The 
depth  of  water  must  be  sufficient  to  protect  the  cylinders  from  any 
great  wave  agitation,  f^r  they  break  quite  easily,  as  I  have  myself  seen 
when  gathering  them  with  a  sponge  hook,  and  tlie  large  number  of 
detached  cylinders  which  I  found  on  the  cliff  at  Inagua  also  shows  that 
they  are  easily  broken  off  by  any  unusual  disturbance  of  the  water  in 
which  they  live.  It  is  evident  that  the  zone  inhabited  by  this  sponge 
is  in  between  twenty-five  and  thirty  feet  of  water,  and  as  this  is  not 
below  the  action  of  wave  agitation  during  ordinary  tempests,  in  order  to 
exist  unbroken  the  Orange  Tube  Sponge  must  seek  the  protection  of 
either  land  locked  or  reef  locked  harbors,  in  which  the  water  is  of  the 
proper  depth,  and  through  which  moderately  flowing  currents  con- 
stantly sweep. 
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Again,  it  is  wortliy  of  note  in  this  connection,  that  two  specie?  of 
s]ionges.  which  are  particularly  parasitic  in  their  habits,  are  seldom 
found  in  the  haunts  of  this  Verongia.  Tliese  are  the  Purple  and  the 
(^ord  sponges,  and  probably  they  are  absent  because  the  locality  is 
in  some  way  unflivorable  to  their  growth  :  at  all  events,  as  they  ai"e 
detrimental  to  the  Orange  Tube  Sponge,  as  already  shown,  we  should 
expect  it  to  grow  more  readily  in  a  locality  not  inhabited  by  them.  As 
all  these  conditions  conducive  to  its  growth  are  not  often  combined  in 
one  locality  it  is  quite  easy  to  account  for  the  comparatively  local 
distribution  of  this  sponge. 

As  has  been  remarked,  it  is  usual  for  the  Orange  Tube  Sponge  to 
adhere  to  dead  coral,  or  to  rocks,  but  I  have  one  specimen,  consisting 
of  a  double  cylinder  and  two  single  tubes,  that  is  adhering  to  a  partly 
dead  sea-fan  one  branch  of  which  is  projecting  above  the  sponge.  This 
In-anch  is  incrusted  by  a  parasitical  spiculiginous  sponge  which  is 
evidently  a  recent  interloper,  as  it  has  not  yet  aifected  the  surface  t»f  the 
Verongia  in  any  noticeable  way. 

COMPARISONS  WITH  ALLIED  SPECIES. 

One  of  tlie  nearest  allies  of  V.  fistularis  is  the  Rigid  Tube  Sponge. 
A'erongia  rigida,  but  this  last  is  much  smaller  in  height  and  much  less 
in  diameter  than  in  V.  fistularis.  I  have  never  seen  this  species  living 
but  Duch.  et  Mich,  who  are  perfectly  familiar  with  the  species  say 
that  it  is  about  as  large  as  the  finger,  even  in  specimens  that  have 
attained  a  height  of  three  or  four  inches,  whereas  in  V.  fistularis  a 
cylinder  of  that  height  would  be  at  least  three  times  as  large.  Both  V. 
fistularis  and  V.  regida  are  orange  j-ellow  in  color  when  living,  but  the 
first  inhabits  deep  Avater,  whereas  the  other  lives  in  shallow  water. 

Another  allied  species  is  the  Black  Tube  Sponge.  Verongia  sebae, 
but  this  is  black  when  living. 

Still  a  third  allied  species  is  the  Brown  Tube  Sponge,  Verongia 
rupicola,  which  is  very  rough  externally  and  brown  when  living. 

For  further  comparisons  with  these  and  other  sponges  see 
remarks  under  head  of  these  species,  also  see  remarks  under  head  of 
doubtful  species. 

From  all  other  sponges  of  this  genus.  Verongia  fistularis  differs  in 
being  tubular. 

There  is  a  superficial  resemblance  between  the  Orange  Tube 
Sponse  and  some  members  of  the  genus  Stelospongos,  notably  with  S. 
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maynardi  Hyatt,  S.  cribriformis  Hyatt,  and  S.  fenestriata,  Duch.  et 
Mich.,  but  all  of  these,  although  somewhat  tubular  in  form  (See 
fig.  27,  where  I  give  a  reduced  cut  of  Stelospongos  cribriformis),  are 
very  different  in  the  structure  of  the  skeleton,  which  is  very  loose  and 
net-like,  there  being  numerous,  rather  regular,  honeycomb-like  cells 
which  penetrate  to  the  central  tube  withont  being  interrupted  by  any 
cross  fibers,  much  as  in  the  Giant  Cup  sponge,  Aplysina  gigantea 
(See  fig.  16,  page  57,  and  fig.  28  ;  also  fig.  27). 

HISTORY. 

For  the  specific  name  fistularis  we  have  to  go  back  to  Linnaeus' 
"  Systema  Naturae,"  XHed.,  1767.  But  unfortunately  his  description. 


Fig.  27. 


Fig.  28. 


.-^S^j 


Net  Sponge,  Stelospongos  cribriformis,  reduced 
size.     Nassau  ilaibor,  April,  1893. 


Giant  Cup  Sponge,  Aplysina  gigantea  ; 
reduced  size  ;  Allen's  Harbor,  May, 
1893. 


given  in  half  a  dozen  lines  of  Latin,  might  be  applied  to  any  tubular 
sponge,  and  above  all  he  gives  the  habitat  of  his  species  as  being  in  the 
Indian  Ocean. 

It  remained  for  Esper,  in  17D4,  to  describe  the  species  so  that  it 
can  be  recognized,  and  his  figures  are  also  clearly  of  this  species. 

Bowerbank,  in  1845,  in  using  the  species  for  his  type  of  the  genus 
Verongia,  examined  alcoholic  specimens,  and  gives  us  some  valuable 
information  concerning  it. 

Duch.  et  Mich,  in  1864  do  not  appear  to  be  at  all  familiar  with 
the  species,  having  seen  none  living,  and  thus  give  little  or  nothing 
new  concerning  it. 

Hyatt,  in  1875,  gives  us  some  valuable  notes  upon  the  skeleton 
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l)iit,  through  unfiimiliarity  with  the  living  sponge,  considers  two  other 
very  distinct  species  as  being  simply  forms  of  this,  namely,  Verongia 
ilava  and  V.  insularis ;  both  of  these  species  have  been  described  by 
Duch.  et  Mich.,  and  the  former  figured  by  them. 

Lindenfeld,  in  1880,  also  through  an  unfiimiliarity  with  the  living 
sponge,  gives  one  form  of  individual  variation  only  as  V.  fistularis,  one 
similar  to  that  which  I  have  given  on  Plate  IV,  a  much  roughened 
form  having  the  elongated  upward-turned  projections. 

DOUBTFUL  SPECIES. 

Sponges  are  so  different  to  describe,  and  there  is  such  a  wide 
individual  variation  a^nong  them,  that  it  is  not  always  easy  for  an 
author  to  designate  his  species  in  such  a  manner  that  they  can  be 
recognized.  This  is  especially  true  if  one  is  not  familiar  with  a  given 
species  in  all  its  phrases  of  appearance,  living  and  dead.  So  much 
confusion  has  already  been  caused  by  including  as  sjTionyms  what  are 
perfectly  distinct  species,  through  failing  to  comprehend  an  author's 
meaning,  that  I  have  decided  not  to  give  any  form  described  by 
another  author  as  a  positive  s3'nonym,  without  either  having  seen  that 
author's  type,  or  having  collected  similar  specimens  in  the  identical 
locality  from  which  his  type  came.  But  as,  in  my  studies  of  Verongia 
fistularis,  I  have  been  enabled,  through  fortunate  circumstances,  to 
cover  considerable  ground  with  more  or  less  care,  I  feel  in  a  position 
to  express  an  opinion  regarding  three  forms  of  Verongia,  described  by 
others,  which  I  cannot  avoid  regarding  as  somewhat  doubtful. 

First  we  will  take  the  Luffaria  nuciformis  of  Duch.  et  Mich., 
described  by  them  in  Spong.  de  la  Mer  Cairib.  (page  60,  Plate  XI, 
fig.  2).  Upon  reading  the  description  of  this  sponge,  given  by  these 
authors  we  find  that  they  have  never  seen  it  living,  and  that  their 
entire  account  was  based  upon  skeletons,  which  were  thrown  upon  the 
shores  of  St.  Thomas,  during  a  tempest.  There  is  nothing  in  the 
oval,  double  form,  figured  by  them,  that  cannot  be  matched  by  dozens 
of  examples  of  specimens  of  undoubted  Verongia  fistularis,  found  by 
me  at  Inagua,  nor  does  their  description  give  any  characters  by  which 
their  species  can  be  separated  from  the  Orange  Tube  Sponge.  Then, 
above  all,  they  were  unfamiliar  with  their  supposed  species  when 
it  was  living,  nor  were  they  familiar,  as  they  show  by  their  published 
account,  with  the  trueV.  fistularis,  having  seen  but  few  skeletons  and 
none  of  the  living  sponges.  But  in  spite  of  this  array  of  facts  against 
admitting  this  form  to  a  specific  rank,  I  hesitate  to  condemn  it  as  a 
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synonym,  not  only  because  I  have  not  seen  their  type,  nor  had  specimens 
i)f  tubular  sponges  from  St.  Thomas,  but  moi-e  especially  because  1 
have  now  in  my  possession  a  single  sponge  taken  at  Port  Antonio » 
Jamaica,  and  kindly  presented  to  me  l)y  my  friend,  Geo.  F.  Cui-tis' 
that  corresponds  in  form  to  the  V.  nuclformis  of  Duch.  et  Mich.  This 
Avould  not,  of  course,  be  sufficient  to  make  the  specimen  worthy  of  any 
consideration,  but  it  also  appears  to  present  some  peculiarities  of 
skeleton  formation,  which  causes  me  to  keep  the  Avhole  matter  in 
abeyance,  until  I  can  examine  other  sponges  of  this  genus  from  Port 
Antonio. 

We  next  come  to  Aplysina  areheri  of  Iliggins,  as  redescribed  by 
Lindenfeld  (who  has  seen  the  type),  and  figured  by  him  in  Monog.  of 
the  Horny  Sponges  (p.  221).  The  smooth,  greatly  elongated,  rather 
trumpet-shaped  sponge,  here  given,  appears  so  me  to  exhibit  merely 
the  extreme  of  the  range  of  individual  variation,  already  pointed  out  by 
me  under  Variation  of  form  of  Verongia  fistularis. 

Aplysina  spengelii  of  Lindenfeld  is  also  described  and  figured  in  his 
monograph  (p.  221).  This  appears  to  me  to  be  another  smooth  form 
of  Y.  fistularis,  with  the  Avails  thin,  and  with  the  tube  of  uniform 
diameter  for  its  entire  length,  all  characters  of  no  specific  value,  as  all 
fall  Avithin  the  range  of  usual  individual  variation  which,  I  have  shown, 
occurs  in  the  Orange  Tube  Sponge.  While  I  feel  quite  sure  that  had 
Dr.  Lindenfeld  had  the  opportunity  of  examining  tlie  si>ecimens  which  I 
have  seen  under  the  circumstances  in  Avhich  I  have  found  them,  he 
would  never  have  given  the  two  species,  cited  above,  specific  rank,  I 
hesitate  to  give  a  verdict  entirely  against  them,  without  having 
examined  the  types. 

PARASITES  OF  VERONGIA  FISTULARIS. 

One  of  the  most  usual  internal  parasites  of  the  Orange  Tube 
Sponge  is  a  small  worm,  about  .10  in  length,  which  lies  encysted  in 
the  sarcode,  among  the  tubes  of  the  Avater  system  (See  fig.  14,  D,  o, 
Avhere  I  give  an  example  of  this  species).  So  abundant  are  these 
intruders,  that  it  is  almost  impossible  to  cut  a  sponge  of  these  species 
in  any  direction  Avithout  encountering  one  of  them.  INIore  rarely 
another  species  of  marine  Avorm  is  f  tund  inhabiting  the  Avater  tubes. 
Avhere  a  small,  short-footed  crustacean  also  occurs. 

On  tlie  outer  portion  of  the  sponge,  especially  upon  old  sponges 
having  roughened  protuberances,  there  is  found  a  small  species  of 
algae,    having    numerous    branches.     Bits  of    shell    and    sand  are 


PLATE    V. 


Verongia  fistularis, 
Otio  half  life  size.  Smooth  form,  color  of  living  specimen. 
Allen's  Harbor,  April,  1803. 
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frequently  found  imbedded  in  the  sarcode.  but  ■whenever  there  is  an 
accumulation  of  this  sand  at  any  point  it  becomes  encysted  in  a  body, 
and  the  loose  pieces  found  unencysted  in  the  sarcode  may  be  thus 
feathered  in  course  of  time.  In  fi^-.  14,  D,  at  v,  v,  I  give  an  example 
of  these  sand  cysts.  Also  in  fig.  15,  B,  where  either  the  course  of  a 
uatcr  tube  "was  interrupted  by  a  large  mass  of  sand,  or  it  had  become 
])artly  absorbed  during  the  progi'ess  of  the  accumulation  of  the  sand' 
the  latter  hypothesis  being  the  most  probable. 

CONCLUSIONS  AND  SUMMARY. 

The  Orange  Tube  Sponge  has  an  exceedingly  wide  individual 
variation,  hence  we  may  judge  that  it  is  of  comparatively  recent  origin, 
and  that  it  has  either  given  rise  to  closely  allied  species,  or  that  it  is 
likely  so  to  do.  All  of  these  new  species  will  retain  the  most 
prominent  characters  of  their  originator,  thus  differing  from  it  in  minor 
particulars  only.  There  will  also  be  a  great  tendency  in  the  allied 
species  to  exhibit  reversions,  in  some  of  their  characters,  toward 
salient  points  of  individual  prominence  in  V.  fistularis.  A  sufficient 
number  of  correlative,  or  other,  characters,  will,  however  always 
remain  unchanged,  holding  the  new  forms  distinct  from  the  parent 
stock. 

A  prominent  character  in  V. fistularis  is  the  great  central  tube, 
which  feature,  is,  however,  shared  in  common  with  other  sponges 
often  of  widely  different  groups,  Aplysina,  Stelospongos,  and  in  some 
members  of  the  genus  Spongia,  are  examples  among  the  horny 
sponges,  while  Tuba  and  others  occur  among  the  spiculiginous 
sponges.  The  closing  membrane  of  this  tube,  so  characteristic  of  the 
genus  Verongia,  is  found  in  two  other  genera  only  that  I  have 
examined,  namely  :  Stelospongos,  and  in  some  of  the  species  of 
Spongia  (S.  discus  being  one). 

We  find  that  the  tendency  of  the  Orange  Tube  Sponge  is  to  form 
single  cylinders,  and  these  often  attain  a  considerable  height,  but  in 
these  cases  the  vigor  of  the  sponge  appears  to  be  thrown  into  this 
special  growth,  at  the  expense  of  the  thickness  of  the  walls,  and 
consequently  of  lateral  protuberances  of  any  kind.  On  the  other 
hand,  as  the  cylinders  belonging  to  a  single  colony  increase  in 
numbers  they  grow  shorter,  but  have  thick  walls. 

Increase  of  cylinders  takes  place  (normally)  by  buds  which 
appear  at  the  base  of  the  original  cylinder  or  cylinders,  for  two  or  more 
of  these  tubes  may  originate  at  the  same  time.     Buds  are  quite  likely 
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to  appear  Avhcn  any  disturbance  takes  place  in  the  groAvth  of  the 
original  sponge ;  for  example,  the  presence  of  any  parasitical  sponge 
has  a  tendency  to  cause  a  disturbance  in  the  system  that  results  in 
abnormal  budding.  The  merging  of  two  cylinders  into  one  also 
produces  the  same  results.  And  cylindei's  in  -which  breaches  in,  or 
near,  the  base  occur,  above  which  la  partition  has  been  formed,  are  apt 
to  throw  out  buds,  but  the  buds  always  appear  above  the  partition. 

Cylinders  broken  completely  off,  do  not,  however,  send  out  buds 
from  these  bases,  nor  are  they  capable  of  repairing  the  damage  that 
they  have  sustained,  by  reproducing  the  lost  ])arts,  and,  as  seen,  these 
sponges  are  not  even  able  to  repair  holes  broktn  in  the  cylinders,  but 
curtail  their  length,  by  forming  a  partition,  which  becomes  a  new  base. 

The  closing  membrane,  of  the  central  tube,  whatever  its  function 
may  be,  is  quite  variable  in  size,  and  somewhat  in  its  relative  position 
at  the  mouth  of  the  tube.  This  points  to  the  conclusion  that  this 
membrane  must,  through  the  constantly  upward  growth  of  the  sponges, 
be  absorbed  and  reproduced  many  times  in  cylinders  of  any  great 
length. 

The  water  system  is  quite  simple,  constant  open  incurrent  tubes, 
admitting  water  to  a  series  of  cilia  cells,  that  often  communicate  with 
each  other,  and  some  of  which,  but  not  all,  are  provided  with  excurrent 
openhigs,  Avhich  emerge  in  the  great  central  tube,  and  are  guarded 
from  the  influx  of  water,  that  fills  this  large  tube,  by  a  kind  of  sphincter 
valve.  Formation  of  the  fiber  of  the  skeleton  is  by  division  of  the 
hollow  lining  membrane,  when  this  is  in  i)rogress  of  formation,  in  the 
growing  sarcode.  After  this  membrane  becomes  covered  Avith  a 
deposit  of  amber-colored  horny  matter,  or  after  the  open  tip  of  any 
particular  twig  has  become  sealed  with  it,  the  growth  of  that  twig  is 
terminated,  and  can  never  be  renewed  from  within. 

Anastomosis,  although  usually  taking  place  at  the  tips  of  the 
groAvinsT  twigs,  or  very  near  them,  may  take  place  by  a  new  twig  coming 
in  contact  with  the  walls  of  an  old  branch  or  twig.  In  both  cases,  the 
growth  of  the  anastomosing  twig  is  checked,  but  in  the  first  case  the 
hollow  between  the  two  twigs,  in  joining,  is  continuous,  whereas,  in  the 
second  case,  there  is  no  continuous  hollow  betAveen  the  new  twig  and 
the  older  horn-covered  grOAvth. 

Attacks  of  parasitical  sponges  produce  unhealthy  and  abnormal 
groAvths  of  the  skeleton  in  Verongia  fistularis.  We  have  seen  that 
Orange  Tube  Sponges  Avith  many  cylinders  are  comparatively  rare* 
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aiul  when  such  specinions  do  occur  they  never  grow  to  any  great 
height,  thus  an  increase  of  cylinders  means  a  corresponding  decrease  of 
height.  Now  this  wonld  appear  to  indicate  an  inclination  to  revert 
t(nvard  some  ancestral  species,  having  many  short  cylinders,  or  to  show 
a  tendency  to  form  a  new  species,  having  similar  characters.  I  am, 
however,  inclined  to  think  the  former  hyjiothesis  most  correct,  for 
reasons  Avhich  I  shall  give  under  the  head  of  Conclusions  in  Verongia 
i-igida. 

We  also  find  a  probable  tendency  to  revert  toward  some  ancestral 
species  in  the  production  of  protuberances  of  various  forms,  but  as  the 
skeleton  of  these  excresences  presents  an  abnormal  and  unhealthy 
appearance,  which  shows  that  the  growth  of  these  forms  is  very 
limited,  we  can  only  consider  them  as  falling  within  the  range  of 
individual  variation. 

A  careful  consideration  of  the  furegoing  array  of  facts  will 
certainly  lead  us  to  the  irresistible  conclusion  that,  whether  or  not  we 
regard  each  cilia  cell,  or  a  number  of  these  cells,  as  constituting  a 
separate  individual,  equivalent,  for  example,  to  a  coral  polyp,  the  Avater 
system  and  its  accompanying  cilia  cells,  at  least  combine  together  in 
emergencies,  and  with  common  sympathies  and  common  energies,  act  as 
the  organisms  of  a  single  individual  throughout  the  whole  sponge. 

SMALL  TUBE  SPONGE. 

Verongia  rigida. 

Plate  IX. 

Spongia  rigida  Esper,  Pflanz.,  tab.  XXVII,  figs.  1  and  2. 
Duch.  et  Mich.  iSpong.  Mer  Caraib.,  page  01,  Plate  XII,  fig.  1. 

DESCRIPTION. 

Sp.  Cir.  Small  sponges,  consisting  of  a  number  of  cylinders,  which 
are  usually  free  at  the  summit.  Externally  the  surface  is  roughened 
by  prominent  ridges  separated  from  one  another  by  depressions,  these 
ridges  being  longitudinal;  but  with  some  cross  bars,  thus  forming  a  kind 
of  checker  work.  Living,  this  sponge  is  yellowish  orange  ;  when  dry  it 
is  black.  The  skeleton  is  amber-colored.  It  is  very  common  at  St. 
Thomas,  when  it  occurs  abundantly  at  the  mouth  of  the  port  and  is 
very  easy  to  procure,  as  it  occurs  in  shallow  water. 
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DIMENSIONS. 

Height  of  cylinders,  from  1.00  to  3.00.  Diameter  of  cylinders. 
.75.     Diameter  of  tube,  .80. 

OBSERVATIONS. 

Although  I  have  never  seen  a  specimen  of  this  sponge  living. 
I  have,  contrary  to  the  opinions  of  most  recent  authors,  considered  the 
Spongia  rigida  of  Esper  as  a  distinct  species.  My  reasons  for  so  doing 
are  based  Avholly  upon  the  observations  of  Duch.  et.  Mich,  (who  Avere 
familiar  with  the  species  livhig)  and  are  as  follows  ; 

Eirst,  the  cylinders  are  many. 

Second,  they  are  small  in  diameter  in  comparison  to  their  height, 
(less  than  an  inch  in  a  cylinder  three  inches  high)  which  is  much 
smaller  than  in  any  specimen  of  V.  fistularis  that  I  ever  saw. 

Third,  this  sponge  lives  in  shallow  water.  Duch.  et  Mich,  do  not 
state  the  exact  depth,  but  they  do  say  that  it  is  found  in  water  of  little 
depth,  at  the  mouth  of  the  port  of  St.  Thomas,  and  that  it  is  easy  to 
procure,  whereas,  speaking  of  V.  fistularis,  they  state,  that  it  lives  at 
great  depths  and  is  only  thrown  up  on  the  shores  during  te'npests. 

We  have  seen  that  many  cylinders  in  V.  fistularis  are  exceptions  to 
the  usual  rule  and  must  be  regarded  as  the  extremes  of  individual  varia- 
tions, either  in  the  direction  of  a  presagement  toward  the  formation  of 
a  new  species;  or  as  a  reversion  toward  some  ancestral  stock.  As 
previously  recorded,  I  am  inclined  to  think  that  this  latter  hypothesis 
is  the  more  correct,  and  that  this  ancestor  is  the  species  Avhich  we 
have  under  consideration.  Of  course,  in  making  this  provisional 
statement  T  am  taking  it  for  granted  that  the  deep  Avater  forms  of 
sponges  are  deriA^ed  from  shallow  Avater  species,  or  in  other  Avords, 
that  all  sponges  originated  in  shallow  water.  This  opinion  is  based 
upon  the  factthat  no  sponge  appears  to  live  in  A'ery  deep  Avator,  the  incli- 
nation being  to  inhabit  comparatively  shalloAv  Avater. 

I  have  reproduced  as  nearly  as  possible,  on  Plate  IX,  the  drawing 
of  the  living  specimen  ofVerongia  rigida  giA'en  by  Duch.  et  Mich,  on 
Plate  XII  of  their  Avork.  The  cylinder  on  the  right  is  evidently 
represented  as  being  cut  through,  longitudinally,  hence  a  portion  only 
"f  this  sponge  is  figured,  and  avc  may  safely  judij;e  that  the  specimen 
from  Avhich  they  Avere  draAvn  Avas  a  cluster  of  tubes  Avith  a  number 
of  short  buds  about  its  base,  the  buds  being  uncolored  in  the  plate. 
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SUMMARY. 

In  the  Small  Tube  Sponge  we  have  a  species  living  in  shallow 
water,  composed  of  several  clustered  cylinders,  that  are  small  in 
comj>arison  to  their  height,  and  which  are  tubular  from  base  to 
summit. 

COMPARISONS  WITH  ALLIED  SPECIES. 

The  nearest  allied  species  to  the  Small  Tube  Sponge  is  Verongia 
fistularis,  from  which  it  differs  in  having  more  c^dinders,  which  are 
smaller  in  diameter  in  proportion  to  their  height.  It  also  inhabits 
shallow  water.  From  other  distinctly  tubular  species  of  Verongia  it 
differs  in  being  orange  yellow. 

BLACK  TUBE  SPONGE. 

Verongia  sebae^ 

Luffaria  sebae  Duch.  et  Mich.,  Spong.  Mer  Cairib.,  p.  5!). 

DESCRIPTION. 

Sp.  Cii.  Rather  small  sponges,  consisting  of  one  or  two  cylinders, 
much  roughened  on  the  outer  surface  by  protuberances  Avhich  are 
generally  longitudinal.  The  cylinders  are  provided  with  orifices 
which  measure  about  .oO  in  diameter.  Living,  the  species  is  black 
and  is  the  same  color  when  dried.  The  skeleton  is  yellowish.  Habitat, 
St.  Thomas,  Tortolas,  Vircques. 

OBSERVATIONS. 

I  have  included  this  species  wholly  upon  the  authorit}'  of  Duch. 
et  INlich.  Although  they  do  not  give  the  size  of  the  sponge,  we  can 
judge  that  it  is  small  by  the  size  of  the  orifice  (four  or  five  lines)  but 
what  is  most  remarkable  is  the  color,  which  is  given  as  being  black 
when  living,  thus  differing  from  any  other  sponge  of  the  genus  with 
whkhl  am  familiar. 

BROWN  TUBE  SPONGE. 

Verongia  rupicola. 

Lilffaria  rupicola  Duch.  et.  Mich.,  Spong.  Mer  Caraib.  p.  00. 

DESCRIPTION. 

Si'.  Cii.  Medium  sized  sponges,  consisting  of  two  or  three  tliick- 
walled  cylinders,  much  roughened  on  the  exterior  surface  by  bosses 
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iUiJ  irregular  mammifdrm  protuberances.  Brown,  when  llvin;^-,  l)\it 
])econiing  black  when  dry.  It  differs  from  the  preceding  species  in 
having  the  peculiar  rounded  protuberances  and  very  thick  walls. 
Habitat,  St.  Thomas. 

OBSERVATIONS. 

This  species  is  also  given  upon  the  authority  of  Duch.  et  Mich., 
and  appears  to  be  quite  remarkable,  not  only  in  being  brown  in  ciAov, 
but  in  having  the  singular  ])rotuberances. 

In  recognizing  the  specific  rank  of  the  last  two  species  I  have 
been  obliged  to  depend  wholly  upon  the  observations  of  Duch.  et 
Mich.  But  as  I  have  found  that  the  descriptions  of  species  with 
Avhich  we  are  mutually  familiar  are  always  reliable,  I  see  no  reason  to 
doubt  their  statements  in  these  cases.  I  also  know  that  many  sponges 
are  exceedingly  local  in  their  distribution  and  that,  as  I  shall  show, 
this  is  particularly  true  of  some  members  of  the  genus  Verongia : 
therefore,  it  is  reasonable  to  suppose  that  the  cau<?e  of  our  not  finding 
these  species  in  collections  is  that  no  one  has  recently  gone  over  tlie 
localities  where  Duch.  et  Mich,  obtained  their  types. 

DWARF  TUBE  SPONGE. 
Verongia  applicata. 

Luffaria  applicata  Duch.  et  Mich..  Spong.  Mer  Caraib. 
DESCRIPTION. 

Sp.  CIT.  Sponges  encrusting  bodies  in  the  sea.  This  encrusting 
])ortion  is  from  ..">()  to  l.O:)  thick  and  from  it  rises  many  short  cylinders 
not  over  1  .(X)  high,  and  about  .•")(»  i  i  diameter,  each  of  which  is  provided 
with  a  central  tube  or  oscule.  The  skeleton  is  rather  loosely  constructed 
but  resembles  that  of  other  members  of  the  genus.  Habitat.  St. 
Thomas,  also  Inagua. 

OBSERVATIONS. 

Of  this  remarkable  sponge  I  obcained  a  single  specimen  at 
Inagua,  which  has  been  mislaid  and  cannot  be  found,  thus  my 
description  is  founded  mainly  upon  the  account  of  Duch.  et  Mich.,  aided 
})y  my  recollection  of  this  specimen.  Most  unfortunately  we  know- 
nothing  of  the  living  sponge,  nor  anything  of  its  habits,  but  I  am 
confident  that  it  will  be  found  to  inhabit  shallow  water. 
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FILAMENTOS  SPONGE. 

Verongia  insularis. 

Plates  X  ami  XI.     Figs.  2!),  aOand  ol. 

Luffaria  insularis  Duch.  et  Mich.,  Spong.  Mer  Cairib.  page  til. 
Veivjiiuia  fistularis   Hyatt,  Review  N.  A,  Porif.,  Part  I,  p.  KL'. 
(ill  part)  ISZ-"). 

DESCRIPTION. 

Sp.  Cii.  Small  sponges,  composed  of  a  number  of  flattened  tubes, 
connected  together  at  their  sides,  but  free  at  their  summits.  Outer 
surface  very  smooth  in  life. 

Structure.  In  life  this  species  is  rather  fleshy  and  very  soft, 
but  when  dry  becomes  quite  rigid.  The  Avater  system  is  as  simple  as 
in  y.  fistularis,  but  differs  somewhat.  The  incurrent  tubes  are 
arranged  in  groups,  where  they  are  very  numerous  (See  fig.  HI,  a), 
usually  on  the  sides  of  the  sponge,  quite  Ioav  down  on  the  cylinder. 
The  orifices  are  very  minute,  and  open  into  a  similar  tube  as  in  V. 
fistularis.  The  cilia  cells  are  very  small,  and  communicate  with  one 
another  through  narrow  tubes.  These  open  into  excurrent  orifices, 
either  singly  or  through  some  common  orifice,  as  in  V.  fistularis.  The 
excurrent  orifices  are  therefore  not  numerous  (See  fig.  ol,  a,  being  the 
very  numerous  incurrent  orifices,  b,  the  few  excurrent  orifices,  and  c. 
the  cilia  cells  and  accompanying  lateral  tubes. 

The  central  tube  of  each  cylinder  is  provided  Avitli  a  closing  mem- 
brane (See  fig.  29,  B,  t),  as  in  V.  fistularis,  but  the  great  tube  in 
itself  differs  considerably,  for  instead  of  ending  abruptly  at  its  base, 
as  in  V.  fistularis,  it  continues  in  several  ramifying,  constantly 
narrowing  tubes,  and  several  of  these  smaller  tubes  also  open  along 
the  sides  of  the  central  tube  (See  fig.  29,  B,  b,  and  to  the  left  of  a). 
All  of  these  continuations  of  the  common  larger  tube  are  also  cloacal 
tubes,  and  are  provided  at  intervals  with  excurrent  orifices.  The 
position  of  some  of  these  excurrent  orifices  in  the  central  tube  may  be 
seen  at  B,  a,  fig.  21),  showing  that  they  are  not  very  near  the  mouth  of 
the  tube. 

The  membrane  lining  the  central  tube  is  thin  and  somewhat 
delicate,  and  terminates  in  a  closing  membrane,  that  gradually  becomes 
thick  at  its  margin. 

FiLAMEMTS.     These  arise  on  one   side    of  the    tubes  at  their 
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termination,  are  of  var3ing  length  and  thickness,  and  are  sometimes 
provided  with  an  (;scule  at  their  summits.  See  Plate  X  where  in  the 
type  the  two  ti'uncated  elevations  in  the  center  are  filaments  and  there 
is  another  on  the  left. 

Color.  Living,  orange  yellow,  quickly  changing  to  jet  black, 
upon  being  exposed  to  the  air,  and  this  color  is  retained  when  the 
sponge  is  quickly  dried.  In  alcohol  the  sponge  is  dull  black,  with  tlie 
interior  grayish  j-ellow. 

DIMENSIONS. 

Length  of  type,  3.00;  width,  4.00;  thickness,  .50;  depth  of 
largest  tube,  1.25  ;  diameter  of  tube,  .30;  length  of  filament,  .75  ;  dia- 
meter, .30.  Longest  sponge,  5.00,  Avidest,  5.00;  thickest,  1.00; 
deepest  tube,  1.50,  longest  filament,  4.00. 

BUD  PROPAGATION. 

Budding  f  ^r  the  formation  of  new  cylinders  takes  place  in  three 
ways  ;  from  the  base,  from  the  sides  of  the  cylinders  (rarely),  and  from 
the  termination  of  the  filaments.  The  filaments  appear  to  grow 
upward,  as  thin  processes,  originating  ahvays  near  the  termination  of 
an  old  cylinder  from  which  these  filaments  are  starting.  The  buds, 
basal  and  lateral  osculcs,  appear  to  originate  much  as  do  the  buds  in 
V.  fistularis. 

BUD  VARIATION. 

The  normal  filament  is  usually  short:  that  is  it  generally  thickens 
and  produces  an  oscule  at  its  termination  after  grooving  about  an  inch  in 
length,  and  seldom  divides.  In  some  cases,  however,  the  filaments  do 
divide,  then  they  appear  never  to  produce  oscules,  but  keep  on  groAving 
to  a  great  length.  (On  Plate  XI  I  have  given  a  figure  of  a  singular 
specimen  of  this  kind,  and,  as  seen,  the  filaments  have  grown  into 
slender  divided  projections  that  are  much  longer  than  the  sponge 
itself  At  one  pomt  (A  in  the  plate)  two  of  these  filaments  have 
come  in  contact  and  anastomosed ;  b\it  of  this  I  shall  speak  later. 

VARIATION  IN  FORM. 

Aside  from  the  variation  already  given  in  the  elongation  of  the 
filaments,  variation  in  form  from  the  type  is  not  great.  There  is 
a  tendency  to  form  a  double  row  of  tubes  throughout  the  length  of  the 
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sponge  in  some  specimens,  but  1  have  never  seen  any  rounded 
clusters,  the  inclination  of  growth  of  new  cylinders  appears  to  be  from 
the  outside  of  the  outermost  of  the  older  growths,  thus  a  flattened 
laterally-elongated  sponge  is  produced. 

SKELETON. 

The  color  of  the  skeleton  is  light  amber,  and  the  fibers  are  much 
more  delicate  in  structure  than  are  those  of  V.  fistularis,  consequently 
the  whole  structure  is  less  dense.  The  meshes  are  also  elongated, 
longitudinally,  that  is,  in  the  direction  of  the  length  of  the  tubes  and 
filaments.  (See  fig.  21,  A,  and  fig.  30,  A,  B,  and  C.)  Production  of 
new  twigs  is  by  division,  while  there  are  arrested  growths  as  in  V. 

Fig.  30. 


li    a    a 

V.  iusularis.  A,  terminal  portion  of  cylinder. 
I),  lilameuts.  B,  section  of  same.  A,  excur- 
rent  orifices,  a,  a,  a,  B,  branches  of  tube,  t, 
central  tube  and  membrane,  Both  enlarged 
four  times. 


Immtf- 


B  C 

Skeleton  of  V.  insularis.  A,  C,  portion 
of  the  skeleton  enlarged  four  times. 
B,  filament  enlarged  D,  antler-like 
growth  of  filament.  E,  F,  arrested 
•rrowths. 


fistularis,  and  from  the  same  causes  as  I  have  there  given,  (See  fig. 

30,  A,  where  I  give  a  new  growth,  much  enlarged,  also  E  and  F,  where 
I  show  arrested  growths).  In  the  elongated  fila- 
ments which  I  have  judged  will  never  produce 
oscules,  1  find  that  there  is  the  same  flattened 
antler-like  growth  that  I  found  in  the  abortive 
filamentos  processes  of  V.  fistularis.  As  I  have 
never  seen  an  undoubted  instance  where  a  new 
growth  has  anastomosed  with  a  old,  I  cannot  state 
whether  this  is  accomplished  as  in  V.  fistularis,  or 

not,  but  see  no  reason  why  it  should  not  be. 


W  ater  system, V,  insularis, 
a,  incurrent  orifices,  b, 
e  xcurrent,  c,  cilia  cells. 
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cylinders  in  V.  fistularis,  but  now  as  a  useless  reversion  character. 
(See  fig.  lo,  page  48.) 


NOTES  ON  WEST   INDIAN  BIRDS. 

The  following  article  is  a  continuation  of  a  series  began  in  these 
Contributions,  Vol.  1,  page  171. 

LARGE-BSLLED  VIREO. 
V.reo  crasslrostis. 

PlateXII,  andfig.  31. 

Vireo  crassirostris  Bryant ;  Proceedings  Boston  Soc.  Nat.  His., 
Vol.  VII,  185U,  p.  112. 

DESCRIPTION. 

Sp.  Cir.  Size,  somewhat  larger  than  that  of  the  White-eyed 
Vireo,  Vireo  noveboracensis,  with  the  bill  proportionately  larger ;  in 
color,  grayer  above,  and  uniformly  washed  with  yellowish  below. 

The  bill  is  quite  long  and  thick,  being  as  high  as  it  is  wide  ;  the 
upper  mandible  is  well  curved  at  the  tip  and  quite  deeply  notched. 

The  first  primary,  (spurious  quill)  is  quite  long,  exceeding  in 
length  one  half  the  second.  The  second  is  equal  to  the  ninth,  and  the 
fifth  is  longest,  but  the  third  and  fourth  are  but  little  shorter.  The 
feet  are  large. 

The  tongue  is  fiat  and  horny,  deeply  bifid  at  tip,  but  not  ciliated 
(See  fig.  31,  A).  The  trachea  is  straight,  .90  in  length  to  the  inferior 
larynx,  which  is  well  developed,  and  provided  with  the  usual  number 
of  laryngeal  muscles  (six  pairs,  including  the  sterno-trachealis)  and  are 
all  well  devekpcd. 

The  heart  is  rather  I'ound,  (^uite  small,  .40  by  .20.  The  right 
lobe  of  the  liver  greatly  exceeds  the  left  in  size. 

There  is  no  indication  of  any  dilitation  of  the  oesophagus,  which 
measures  1.20  to  the  proven triculus,  which  organ  (See  fig.  31,  A,b)  is 
provided  with  simple  oval  glands,  arranged  in  a  zonular  band,  which 
measures  .o;")  in  width. 

The  stomach  (fig.  31,  B,  a,)  is  well  rounded,  but  flattened  some- 
what laterally,  .55  by  .50  by  35,  with  the  walls  not  very  muscular,  .10 
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sponge  in  some  specimens,  but  I  have  never  seen  any  rounded 
clusters,  the  inclination  of  growth  of  new  cylinders  appears  to  be  from 
the  outside  of  the  outermost  of  the  older  growths,  thus  a  flattened 
laterally-elongated  sponge  is  produced. 

SKELETON. 

The  color  of  the  skeleton  is  light  amber,  and  the  fibers  are  much 
more  delicate  in  structure  than  are  those  of  V.  fistularis,  consequently 
the  whole  structure  is  less  dense.  The  meshes  are  also  elongated, 
longitudinally,  that  is,  in  the  direction  of  the  length  of  the  tubes  and 
filaments.  (See  fig  21,  A,  and  fig.  30,  A,  B,  and  C.)  Production  of 
new  twigs  is  by  division,  while  there  are  arrested  growths  as  in  V. 

Fig.  29.  Fig.  30. 

b  D 


A  a     B    a    a 

V.  insularis.  A,  teiminal  portion  of  cylinder. 
b,  lilameuts.  B,  section  of  same.  A,  excur- 
rent  orifices,  a,  a,  a,  B,  branches  of  tul)e,  t, 
central  tube  and  membrane,  Both  enlarged 
four  times. 


it:)' 


ABC 

Skeleton  of  V.  insularis.  A,  C,  portion 
of  the  skeleton  enlarged  four  times. 
B,  filament  enlarged  D,  auller-like 
growth  of  filament.  E,  F,  arrested 
srrowths. 


Fig.  31. 


fistularis,  and  from  the  same  causes  as  I  have  there  given,  (See  fig. 

30,  A,  where  I  give  a  ne^v  growth,  much  enlarged,  also  E  and  F,  where 
I  show  arrested  growths).  In  the  elongated  fila- 
ments which  I  have  judged  will  never  produce 
oscules,  1  find  that  there  is  the  same  flattened 
antler-like  growth  that  I  found  in  the  abortive 
filamentos  processes  of  V.  fistularis.  As  I  have 
never  seen  an  undoubted  instance   where    a   new 

w  aicr  sy stem. V.  insularis.  (rrowth  has  anastomoscd  with  a  old,  I  cannot  state 

a,   incurrent  orifices,  b,    " 

excurrent,  c,  cilia  cells,    whether  this  is  accomplished  as  in  V.  fistularis,  or 
not,  but  see  no  reason  why  it  should  not  be. 
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HABITS  AND   DISTRIBUTION. 

The  Filamentos  Sponge  appears  to  be  one  of  the  most  local  ni 
distribution  of  an 3^  of  the  members  of  the  genus  Verongia.  I  know  of 
a  single  locality  only  where  it  occurs  and  here  it  grows  in  a  very 
restricted  area.  This  is  a  sandy  bar  which  extends  from  the  eastern 
end  of  Ilog  Island  into  the  channel  which  divides  this  little  island 
from  a  neigliboring  key,  which  lies  to  the  eastward.  That  portion  of 
this  bar  that  is  inhabited  by  these  sponges  is  never  exposed  by  the 
falling  tide,  so  that  the  Verongias  are  always  under  waier,  although 
sometimes  they  come  very  near  the  surface.  They  are  beautiful  object.s 
when  in  their  native  element,  especially  sitecimens  like  the  one  given 
on  Plate  XI,  as  then  the  long  yellow  filaments  wave  gently  in  the 
flowhig  current,  closely  resembling  the  branches  of  some  of  the  algae, 
Wheij  the  sponge  is  living  the  filaments  have  a  tuugh,  rubber-like 
consistency  and  are  then  not  easily  broken ;  but,  when  dried,  they 
are  exceedingly  brittle.  Their  former  elasticity  may  be  in  a  great 
measure  restored  to  them,  however,  by  placing  the  sponge  in  water. 

The  FilaiTientos  Sponge  is  always  attached  to  a  rock  or  coral,  but 
these  bases  were  surrounded  by  sand  on  the  bar  where  I  found  them. 
There  were  a  few  other  species  of  sponges  growing  there,  notably  a  dark 
purple  species  of  Pandaros,  a  spiculiginous  sponge,  and  a  few  others  of 
this  group,  but  although  some  of  them  were  parasitic  in  habit,  none 
grew  on  the  Verongia  nor  did  I  ever  find  it  attached  to  other  sponges. 

This  bar,  or  rather  that  portion  of  it  on  which  this  species  grew, 
was  about  a  hundred  yards  long  by  fifty  yards  wide,  and  even  here  the 
sponge  was  not  veiy  commun.  I  found  about  twenty-fi^'e  specimens, 
and  these  Avere  all  I  ever  saw  anywhere,  although,  according  to  Duch. 
et  Mich.,  the  species  occurs  about  St.  Thomas. 

COMPARISONS  WITH  ALLIED  SPECIES. 

There  are  no  very  near  allies  to  Verongia  insularis,  for  both  in 
habit,  as  well  as  in  other  respects,  it  stands  quite  widely  apart  from  all 
other  species  of  the  genus.  The  nearest  ally,  both  in  color  and  other- 
wise, is  the  Yellow  Rope  Sponge,  Verongia  fulva,  but  this  grows  in 
(juite  deep  water,  and  has  the  oscules  on  the  sides  of  the  long,  rope- 
li  kcprojections,  which  anastomose  freely  with  one  another ;  the  oscules 
are  also  shallow,  never  deep  and  terminal  as  in  V.  insularis.  For 
furtlier  com])arisons  see  Verongia  fulva,  in  Vol.  Ill  of  these  Contribu- 
tions.    From    other    species     of   the  genus    Verongia    it   is    easily 
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separated  by  the  iK'culiarly  tlattcued  form,  deej)  terminal  central  tube 
of  the  combiricd  cylinders,  and  irregular  filaments. 

HISTORY. 

Th^ history  of  this  species,  as  far  as  it  is  known  to  science,  is 
quite  easily  written,  for  the  species  has  either  been  overlooked,  or 
mi«;undoi-stood.  by  most  writers  upon  sponges.  So  generally  had  this 
been  done,  in  fact,  that  at  first  I  supposed  that  the  sponge  had  never 
been  named,  and  in  a  sale  catalogue,  published  in  1803,  I  called  the 
species  Verongia  filamentos,  and  it  was  only  after  a  careful  study  of 
Duchaissing  and  Michelotti's  excellent  work  on  the  sponges  of  the 
Carribean  Sea.  which  I  have  so  often  cited,  that  1  saw  that  I  was 
mistaken,  and  that  these  authors  had  described  it,  as  cited  at  the  head 
of  this  article.  !No  one  else  appears  to  have  paid  any  attention  to  the 
species  until  Prof.  Hyatt,  in  187o,  mentions  it,  but,  as  before 
remarked,  through  unfamiliarity  with  the  living  sponge,  gives  it  as  a 
synonym  of  Verongia  fistularis  ;  considering  this  and  its  nearest  ally» 
Y.  fulva.  as  only  forms  of  the  Orange  Tube  Sponge.  (See  Rev.  N.  A. 
I'orif.,  Part  1.  p.  402.) 

CONCLUSIONS  AND  SUMMARY. 

In  the  Filamentos  Sponge  we  find  a  small  species  living  in  shallow 
water  having  flattened,  cylinders  arranged  side  by  side,  usually  in  a 
single  row,  but  occasionally  in  a  double  row,  never  growing  in  con- 
nected clusters.  The  tubes  are  furnished  with  filaments,  that  growing 
upward,  often  become  thickened,  and  then  acquire  an  oscule  at  their 
termination,  which  deepens  by  the  sponge  growing  upward  around  it  to 
form  a  new  cylinder.  Another  method  of  cylinder  formation  is  by 
budding  at  the  base,  as  in  V.  fistularis.  Another,  rare,  method  is  by 
oscules  forming  in  the  sides  of  cylinders.  As  a  kind  of  abnormal 
growth  the  filaments  are  sometimes  greatly  elongated  into  very  slender 
processes,  then  they  do  not  produce  oscules  but  occasionally  anasto- 
mose with  one  another.  This  shows  a  tendency  toward  what  must 
be  considered  as  a  presagement  form  of  extreme  of  individual  variation, 
from  which  form,  when  it  chanced  to  be  placed  under  favorable 
circumstances  for  development,  no  doubt,  arose  the  closely-allied 
species,  V.  fulva.  V.  insularis  was  also  probably  the  originator  of 
V.  rigida  and  through  this,  but  more  remotely,  of  V.  fistularis,  hence 
it  is  that  we  find  the  occasional  filaments  about  the  summits  of  the 
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cylinders  in  V.  fistularis,  but  now  as  a  useless  reversion  character. 
(See  fig.  13,  page  48.) 
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The  following  article  is  a  continuation  of  a  series  began  in  these 
Contributions,  Vol.  1,  page  171. 

LARGE-BILLED  VIREO. 
Vireo  crassirostis. 

PlateXII,  andfig.  31. 

Vireo  crassirostris  Bryant ;  Proceedings  Boston  Soc.  Nat.  His., 
Vol.  VII,  1S5JJ,  p.  112. 

DESCRIPTION. 

Sp.  Ch.  Size,  somewhat  larger  than  that  of  the  White-eyed 
Vireo,  Vireo  noveboracensis,  with  the  bill  proportionately  larger;  in 
color,  grayer  above,  and  uniformly  washed  with  yellowish  below. 

The  bill  is  quite  long  and  thick,  being  as  high  as  it  is  wide  ;  the 
upper  mandible  is  well  curved  at  the  tip  and  quite  deeply  notched. 

The  first  primary,  (spurious  quill)  is  quite  long,  exceeding  in 
length  one  half  the  second.  The  second  is  equal  to  the  ninth,  and  the 
fifth  is  longest,  but  the  third  and  fourth  are  but  little  shorter.  The 
feet  are  large. 

The  tongue  is  flat  and  horny,  deeply  bifid  at  tip,  but  not  ciliated 
(See  fig.  31,  A).  The  trachea  is  straight,  .HO  in  length  to  the  inferior 
larynx,  which  is  well  developed,  and  provided  with  the  usual  number 
of  lar)Tigeal  muscles  (six  pairs,  including  the  sterno-trachealis)  and  are 
all  well  dtvelcped. 

The  heart  is  rather  round,  quite  small,  .40  by  .2r».  The  right 
lobe  of  the  liver  greatly  exceeds  the  left  in  size. 

There  is  no  indication  of  any  dilitation  of  the  oesophagus,  which 
measures  1.2o  to  the  proven triculus.  which  organ  (See  fig.  31,  A,b)  is 
provided  with  sim]^le  oval  glands,  arranged  in  a  zonular  band,  which 
measures  .3;")  in  width. 

The  stomach  (fig.  31,  B,  a,)  is  well  rounded,  but  flattened  some- 
what laterally,  .oo  by  .50  by  30,  with  the  walls  not  very  muscular,  .10 
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thick.     Lining  membi-ane,  not  rugose,  but  wrinkled  and  black  in  color. 

The  fold  of  the  duodenum  (fig.  ol,  B,  c)  is  short,  inclosing  an 
irregularly  formed  pancreas  (ib.  o)  which  extends  along  the  intestine. 
The  spleen  (ib.  d)  is  a  cylindricall^'-shaped  body,  .Sit  long,  lying  mainly 
on  the  proventiculus,  but  encroaching  slightly  on  the  stomach.  The 
intestines  are  4.40  long,  and  the  coeca  are  very  small  and  rudi- 
mentary, being  only  .  10  long,  and  adhere  closely  to  the  intestine. 

Color.  Adult  male.  Above,  olivaceous  green,  strongly  tinged  with 
ashy  on  the  head  and  back,  but  clearer  on  the  rumi)  and  upper  tail 
coverts.  Wings,  brown,  narrowly  margined  internally  the  whole 
length  of  the  secondaries  and  inner  primaries,  and  on  the  basal  portion 
of  the  others,  with  yellowish  white.  Primaries  and  outer  secondaries 
narrowly  margined  externally  with  greenish,  which  becomes  j^ellowish, 
white  on  the  terminal  portions.  Terminal  portion  of  both  rows  of 
outer  wing  coverts  white,  forming  cwo  bands  about  .12  wide  across  the 
wing,  and  the  outer  of  these  connects  with  a  broad  margin,  on  each  of 

Fig.  31. 
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Ksjestive  tract,  etc..  of  the  Thick-billed  Vireo,   lile   sij.c.     A.  tongue;   B,   digestive  tiact:  ;i, 
proventieuUis;   b,  stomach;  c,  duodenum  ;  o,  |);uicreas;  d,  spleen. 

the  inner  secondaries,  of  the  same  color.     Under  wing  coverts,  silky 
white.     Edge  of  wing  at  carpal  joint,  yellowish  white. 

Tail,  dark  brown,  the  feathers  narrowly  margined  and  tipped  with 
white,  externally  with  greenish.  Sides,  head  and  neck,  greenish 
tinged  with  ochraous.  Line  from  nostrils  to  eye,  and  a  narrow  ring 
around  latter,  broken  before,  behind,  and  above,  sulphur  yellow. 
Beneath,  uniform  pale  ochraous  yellow.  This  yellow  of  the  lower 
portions  gradually  grades  into  the  olivaceous  of  the  upper  parts  on  the 
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neck  and  sides  of  head,  but  is  separated  on  the  latter  by  a  blackish 
line  which  shows  a  slight  inclination  to  appear  below  the  eye,  thus 
breaking  the  yellow  ring  in  two  places.  The  sides  and  back  are  also 
tinged  with  greenish,  l^ill,  dark  brown,  bluish  at  base  of  lower 
mandible.     Feet  bluish,  iris,  grayish. 

Adult  female.  The  only  difference  in  the  type  female,  which  I 
have  selected,  from  the  type  male,  is  that  the  bill  is  more  slender  and 
less  strongly  curved  at  tip,  compare  fig.  27  C  and  D,  with  figure  of  male 
on  Plate  X 11. 

dimensio:ns. 

Wing,  2.1  >•■■);  tail,  !.()•') :  bill,  from  base.  .<>0  ;  from  nostril,  .40: 
taisus,  .7."):  first,  or  spurious,  primary,  1.01)  ;  second  primary,  1.70. 

OBSERVATIONS  AND  VARIATIONS. 

The  4th  and  -"ith  ([uill  are,  in  many  cases,  the  longest,  sometimes 
line  slightly  exceeds  the  other,  or  both  are  of  equal  length,  thus,  out  of 
seventy-four  specimens  examined,  in  nineteen  the  4th  was  the 
longest  :  in  twenty-five  the  uth  :  and  in  twenty-nine  both  were  equal, 
while  one  had  the  4th,  oth,  and  (ith,  the  longest,  and  one  the  Hth. 
In  fifty  specimens  the  2d  quill  was  equal  in  length  to  the  J)th  :  in 
twenty -two  to  the  lOtli ;  in  two  to  the  8th  ;  and  in  one  to  the  Uth. 

In  size  there  is  some  variation,  especially  in  size  of  bill,  the  largest 
being  .38  long  from  nostrils  and  .20  thick,  while  the  shortest  is  only 
.;]2  long  by  .18  thick.  The  longest  wing  measures  2.75  :  the  shortest, 
2.4').  Longest  tail,  2.2.") ;  shortest,  2.(X).  Longest  tarsus,  .75,  short- 
est, .20. 

Variation  of  (,'OLOK  is  also  considerable,  but  is  largely  due  to 
wearing  away  of  the  ti])S  of  the  feathers  or  to  the  fading  of  them,  and 
although  the  color  below  is  sometimes  quite  pale,  even  in  unworn 
plumages,  it  is  always  so  when  the  tips  of  the  feathers  are  gone,  as 
'hey  are  lighter  between  the  yellow  of  the  terminal  portions  and  the 
plumbrous  base ;  above,  however,  the  green  appears  to  fade  into  a  decided 
grayish  Avhite,  the  wing  markings  becoming  quite  narrow.  In  some 
l)irds  there  is  a  somewhat  strong  rufescent  tinging  on  the  top  and  sides 
of  head  and  neck  and  across  breast,  but  this  may  possibly  be  a  mark 
of  immaturity.  The  iris  in  some  birds  is  decidedly  grayish  white  but 
in  others  it  is  ((uite  brown.  In  comparing  Vireo  crassirostris  with 
specimens  of  V.  noveboracensis  taken  at  Florida,  to  which  species  it  is 
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closely  allied,  I  find  that  the  ^vini;  formula  isalxjiit  tlie  same,  thus  out 
of  forty  specimens  of  the  White-Eyed  Vireo  I  find  that  eigliteen  have 
the  4th  quill  the  longest ;  nine,  the  4th  and  otli ;  ten,  the  lid  :  three,  the 
;")th :  six,  the  4th  and  oth  :  and  three,  the  'jth  and  7th.  Out  of  ten 
specimens  of  V.  maynai'di  from  Key  West,  four  iiave  the  iM  ([uill 
equal  to  the  'Jth  :  four  to  tiie  KJtli  and  two  to  the  8tl).  As  a  rule,  in  \. 
crassirostris  the  1st  quill  is  longer  than  one  half  the  "id,  but  in  a  few 
cases  it  is  about  equal  to  one  half,  ^\hile  it  is  never  shorter  than  one 
half  the  2d,  but  in  V.  noveboracensis  a  few  only  have  the  1st  quill 
longer  than  one  half  the  2d,  and  the  majority  have  it  shorter.  In  size 
it  is  quite  possible  to  match  the  two  species,  but  crassirostris  averages 
larger. 

The  bill  of  many  specimens  uf  Key  West  Vireo  exactly  matches 
both  in  size  and  form  those  of  a  large  number  of  V.  crassirostris.  Thus 
in  separating  a  large  series  of  birds  of  either  species  one  from  the  other 
we  are  obliged  to  consider  color  alone.  Here,  although  there  are 
<lifferences,  they  are  not  as  marked  in  some  cases  as  one  would  suppose. 
Thus  two  specimens  of  the  two  species  V.  crassirostris  and  V. 
maynardi,  noAv  before  me,  are  so  nearly  alike  above  that  no  one,  even 
the  most  careful  observer,  could  distinguish  one  from  the  other: 
beneath,  however,  there  is  a  slight  difference,  crassirostris  being  more 
generally  suffused  with  yellow,  especially  on  the  throat  and  middle  of 
the  body.  This  slight  difference  is  all  that  absolutely  separates  the 
two  species  in  some  cases,  for.  although  the  yellow  nng  around  the 
eyes  of  Y.  maynardi  is  usually  complete,  it  is  frequently  broken  by  the 
olivaceous  encroachment  above,  observed  in  V.  crassirostris,  and  the 
color  above  on  the  wings  of  the  two  species  is  similar.  I  do  not  wish  to 
he  understood  to  say,  however,  that  the  two  birds  are  one  s]iecies.  fir 
they  are  quite  different.  I  merely  wish  to  show  tluit  V.  crassirostris  is 
only  an  insular  species  averaging  larger  with  a  slender  bill  and  with 
lighter  coloration. 

NESTS  AND  EGGS. 

Nests,  placed  in  trees  or  low  bushes,  never  at  any  great  height 
from  the  ground,  pensile  like  those  of  other  Vireos,  composed  of  bits  of 
palm  leaves,  pieces  of  bark  from  the  gumbo  limbo  and  other  trees, 
stalks  of  weeds,  dried  grass,  leaves,  etc  ;  the  whole  held  in  place  with 
the  webs  of  spiders,  a  pale  green  cotton-like  fiber,  lined  with  bits  of 
grass,  leaves,  silk,  cotton,  etc.  Another  nest  is  partly  covered  with 
bits  of  moss  and  lichens  and  lined  with  dried  leaves.     Other  nests,   of 
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which  I  have  five  or  six  before  me,  are  made  of  similar  material ;  external 
diameter,  3.00;  internal,  2.2o;  external  depth,  2.50;  internal.  100. 

Eggs,  two  or  three  in  number,  oval  in  form,  pure  white  in  color, 
dotted  quite  finely  on  the  larger  end  with  black.  These  spots  are 
round,  seldom  confluent,  and  excepting  a  few  scattering  dots  are  con" 
fined  to  the  larger  end.  There  are  also  a  few  small  dots  of  paler  color. 
Dimensions,  .57  by  .75  to  .53  by  .75.  In  another  set  of  two  the  eggs 
are  more  sparingly  dotted  than  in  those  described,  and  each  black  spot 
en  the  end  of  one  is  narrowly  surrounded  by  a  ring  of  reddish  ;  one  is 
smaller  than  the  other,  dimensions,  .53  by  .75  A  single  egg  is  finely 
dotted  with  dark  reddish  mainly  on  the  larger  end.  This  egg  is  larger 
measuring  (JO  by  .77.  A  single  egg  is  very  uniformly  spotted  through- 
out with  reddish,  but  this  is  quite  unusual,  for  eggs  collected,  excepting 
those  mentioned,  agree  closely  with  the  first  two  sets  described.  In 
fact,  eg<;s  with  black  spjts,  either  with  narrow  reddish  rings  around 
the  spots,  or  Avithout  them,  appear  to  be  the  inile.  The  eggs  of  this 
A'ireo  resemble  those  of  the  Warbling  Vireo  more  nearly  than  they  do 
any  other  of  our  Eastern  species,  but  they  are  even  more  sparingly 
spotted  than  those  of  this  ^ireo,  and  the  spots  are  smaller,  while  the 
nests  both  in  structure,  size,  and  manner  of  building,  resemble  those  of 
the  White  Eyed  Vireo. 

HISTORY  OF  THE  SPECIES. 

The  Thick-billed  Vireo  was  discovered  by  Dr.  Henr}'  Bryant  on 
New  Pi'ovidence,  near  Nassau,  in  1S.'>I),  and  described  by  hiia,  as  cited 
at  the  [beginning  of  this  article,  in  the  Proceerlings  of  the  B(3ston  Society 
of  Natural  History,  Vol.  VII,  pages  112  and  113,  published  in 
September,  185!).  As  he  says,  he  found  three  specimens  only,  all  in 
the  midst  ^^f  a  clearing,  about  three  miles  from  the  city  (Nassua), 
on  a  road  leading  to  the  south  side  of  the  island.  The  first  specimen 
was  procured  in  March  ;  the  other  two,  a  pair,  in  May. 

Now  as  this  Virtx)  is  one  of  the  most  abundant  birds  on  the 
Bahamas  at  the  present  time,  as  all  who  have  collected  there  bear 
witness,  it  is  singular  that  Dr.  Bryant  did  not  find  more.  He  made 
two  trips  to  the  islands,  one  in  1850,  whei  he  remained  from  Jan.  20 
to  May  H,  and  another  in  18()7,  when  he  remained  until  April,  but 
does  not  say  at  what  time  his  inait  began.  Judging  from  the  places 
that  he  visited,  however,  he  must  have  been  there  at  least  three 
months.     The  islands  visited  by  Dr.  Brjant  with  which  I  am  familiar 
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and  on  all  Avhicli  I  have  found  the  Thick-Billed  Vireo  very  common 
are  New  Providence,  Andros  and  Inagua.  So  abundant  is  this  Vireo 
on  all  of  these  keys^  that,  excepting  at  night  and  during  very  windy 
weather,  it  is  extremely  difficult  to  find  a  spot  anywheie  near  the  scrub, 
where  one  catmot  almost  constantly  hear  their  conspicuously  loud  and 
characteristic  notes,  that  by  their  prominence  could  not  at  once  fail  to 
attract  the  attention  of  any  one  interested  in  birds. 

Dr.  Bryant  was  a  most  excellent  observer  and  no  one  who  knew  him 
could  for  a  moment  doubt  that  had  the  Vireo  been  on  the  Bahamas  at 
the  time  of  his  visits  in  any  numbers  but  what  he  would  have  found 
more  than  three.  We  are  therefore  forced  to  the  conclusion  thift 
they  were  exceedingly  rare  upon  the  islands  in  1859  and  LSG7. 

Now  comes  the  important  question,  Was  the  Thick-billed  Vireo 
not  only  new  to  science  when  Dr.  Bryant  discovered  it,  but  also  a 
recent  addition  to  the  avi-fauna  of  the  Bahamas  ;  in  short,  had  this 
species  come  into  existence  so  recently  that  individuals  were  3'et  very 
rare  ? 

Of  course  it  is  barely  possible  that  the  Thick-billed  Vireo  had 
become  rare  at  the  time  of  Dr.  Bryant  on  the  Bahamas,  through  some 
accidental  cause,  but  it  is  so  improbable  that  any  event  should  have 
occurred  to  nearly  exterminate  a  species  so  wide-spread  as  this  in 
several  large  islands  at  one  time,  that  such  an  exigency  is  scarcely 
worth  considering. 

If  the  Thick-billed  Vireo  is  of  recent  origin,  the  parent  stock  is 
doubtless  Maynard's  Vireo  from  Key  West,  for  as  we  have  seen  the 
diiferences  bet\Yecn  the  two  species  are  really  very  trifling,  but,  on  the 
other  hand,  we  find  (as  will  be  seen  upon  comparing  the  habits  of 
the  two  species)  that  tliere  is  considerable  difference  in  song  and 
breeding  habits,  yet  we  find  Dr.  Bryant  saying,  speaking  of  the  first 
he  found,  "  When  I  first  saw  it  I  mistook  it  for  a  White-egofed  Vireo.  I 
noticed  nothing  remarkable  in  its  haltits."  Has  the  species  as  it  has 
grown  older  acquired  more  distinctive  habits  and  notes?  Certainly 
now  the  two  species  are  ver}^  different,  insomuch  so  that  I  do  not 
thhik  it  possible  for  an  ornithologist  to  mistake  one  for  the  other. 

Two  other  interesting  features  present  themselves  in  connection 
with  this  problem,  first,  and  this  I  consider  very  important  and  one 
worthy  of  careful  consideration,  is  the  fact  that  there  exists  on  a 
few  of  the  islands  of  the  Bahamas  a  second  form  of  Vireo  closely  allied 
to  the  Thick-billed  for  the  discover3-  of  which  we  are  indebted  to  the 
discei-ning    power    of  -Mr.    Ridgway.     1    refer    now    to  the    Vireo 
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flavescens  which  diifers  in  being  more  j-ellow  below,  darker  above.  Mr. 
Ridgway's  t^-pes  came  from  Run  Cry  and  Conception  Island,  two  keys 
almost  within  sight  of  one  another. 

In  April,  18S3, 1  found  this  form  on  both  Green  and  Little  Galden 
Keys  two  small  islets  of  a  few  acres  each  Avhich  lie  off  the  east  side  of 
Andros.  INIy  attention  was  first  called  to  this  form  on  those  two  latter 
named  keys  by  its  singular  note  which  differs  enough  from  that  of  the 
song  of  the  Thick-billed,  which  occur  on  the  main  island  of  Andros,  only 
a  few  miles  away,  to  be  at  once  distinguishable  to  the  ear  of  an  expert. 
]^ow  a?  the  oddest  part  of  the  story,  I  have  to  say,  that,  although  I 
never  have  collected  birds  on  the  keys  from  which  Mr.  Ridgway's 
*types  came,  1  had  in  18S4,  eight  years  before,  made  a  careful  examina- 
tion of  both  Green  and  Little  Galden  Keys,  but  then  I  did  not  find  a 
single  Vireo  of  any  description  upon  either  of  them.  I  also  took  a 
single  specimen  of  V.  flavescens  on  a  little  key  south  of  High  burn  Key, 
March  27,  ISU'^\  but  1  do  not  think  that  1  heard  this  bird  sing.  On 
Highbiirn,  however,  I  found  the  ordinary  form  of  the  Thick-billed. 
Is  this  form  now  comparatively  new  to  the  fauna  of  the  Bahamas  and 
is  it  extending  its  range  either  from  some  one  location  or  through  the 
mysterious  agency  of  evolution,  acting  simultaneously  over  an  extended 
area?  In  time,  now  that  we  have  the  facts  of  its  first  appearance 
recorded,  we  shall  by  constant  observation  be  able  to  ansAver  these 
questions. 

The  second  interesting  feature  in  the  problem  is  the  presence  of  a 
A^ireo  on  the  islands  of  Cayman  Brae  and  Grand  Cayman,  which 
although  they  have  quite  correctly  been  described  as  a  species  by  ^Ir. 
Cory  as  V.  alleni,  so  closely  resemble  rather  pale  Thick-billed  Yii-eos 
as  to  be  distinguished  from  them  with  great  difficulty.  I  studied 
them  living,  and  collected  specimens  on  the  island  of  Cayman  Brae  in 
the  spring  of  188S,  and  found  their  habits  quite  similar,  but  the  oft- 
repeated  call  notes,  or  fragmentary  song,  of  which  I  have  spoken  at 
length  under  the  head  of  habits,  were  given  with  less  energy,  each 
being  more  prolonged,  and  consequently  each  was  not  as  distinctly 
uttered  as  with  the  Thick-billed  Yireos.  Now  what  is  the  origin  of 
Allen's  Vireo?  Shall  we  look  for  its  ancestors  among  the  Vireos 
of  Central  America,  or  were  they  also  White-Eyed  V^ireos? 

I  am  inclined  to  think  that  the  former  hypothesis  is  the  correct 
one,  not  because  over  three  hundred  miles  of  water  and  the  island  of 
Cuba  intervenes  between  the  Caymans  and  the  nearest  point  occupied 
by  the  White-Eyed  Vireo,  namely  Key  West,  but  because  we  find  on 
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tlio  Caymans  a  similar  instance  of  avian  distribution.  Here  Ave  have 
a  Ceithiula,  named  by  Mr.  Cory  S.  shari)i,  which  closely  resembles 
the  Creeper  found  on  the  Bahamas  (C.  baharaensis)  difterin.;^  from  it 
in  being  slightly  darker  on  the  throat,  and  paler  above,  with  a  few  other 
minor  differences,  while  its  habits  and  notes  are  very  similar. 

Now  I  1' :uk  ujion  the  presence  in  the  Caymans  of  both  a  Vii-eo  and 
Creeper,  cl-  sely  allied  to  i>ahanian  species,  as  due  to  the  flict  that 
climate  and  environment  in  both  groups  of  islands  are  almost  identical, 
and  so  both  derived,  even  through  changing  sjiecics,  from  a  common 
ancestor,  speedily  as-umed  nearly  identical  characters,  when  jil^ced 
under  similar  environments. 

This  hypothesis  does  not  affect  in  any  way  the  idea  that  the 
form  was  derived  directly  from  the  White-eyed,  for  both  Allen's  and 
the  White-eyed  might  have  had  a  common  ancestor,  then  the 
Bahaman  form  was  the  result  of  White-CA-ed  having  been  placed  under 
similar  environment  as  that  which  produced  Allen's. 

It  remains  to  be  seen  whether  Allen's  Yireo  will  in  time  evolve  a 
yellow-breasted  form  such  as  we  now  find  on  the  Bahamas.  Singu- 
larly I  looked  in  vain  for  any  Yireo  on  the  island  of  Little  Carman, 
which  lies  only  five  miles  distant  from  Cayman  Brae,  but  Sharpe's 
Creeper  was  common  there.. 

HABITS. 

Upon  our  first  arrival  in  Nassua  we  found  the  Thick-billed  Yireo, 
remarkably  common,  their  singular  notes  being  constantly  heard  in  all 
directions,  where  there  was  a  thicket  sufficiently  large  to  afford  them 
shelter  but  were  the  most  abundant  in  the  very  midst  of  the  dense 
tangled  coppices.  They  were  abundant  on  New  Providence  until 
February  !),  when  we  noticed  some  diminution  of  their  numbers,  but 
they  were  always  fairly  common,  up  to  the  time  of  our  departure,  on 
this  key.  We  found  them  in.equal  numbers  on  Andros  and  on  the 
out-lying  keys  to  the  eastward  of  this  island,  but,  strangely  enough, 
did  not  find  them  at  all  common  south  of  Grassy  Creek,  in  fact,  the 
only  specimen  that  we  obtained  from  this  part  was  one  out  of  a  pair 
that  we  found  on  a  small  key  among  the  mangroves  on  the  south 
shore.  These  birds  were  not  singing,  nor  did  we  hear  a  single  Yireo's 
note,  either  here  or  among  the  out-lying  keys  off  the  eastern  shore  of 
Andros  Island.  We  did  not  hear  nor  see  them  on  Green  Key,  off 
Andros,  June  G,  but  found  them  common  and  singing  on  the  Ship 
Channel  Keys  a  day  later. 
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Although  resembling  the  White-eA'e  in  some  rcs|)ects,  in  lialut, 
the  Thick-hilled  Vireo  has  so  many  characteristic  Avays  as  to  render  it 
a  remarkable  bird.  To  be  sure  they  have  the  deliberate  movements  so 
noticeable  in  members  of  the  family  and  Avhother  clinging  head  down- 
ward to  some  mango  twig,  or  climbing  up  a  i)erpendicular  stem  of  a 
shrub,  they  are  never  in  a  hurry. 

As  before  remarked,  they  were  every  where,  and  on  still  mornings 
their  peculiar  and  varied  call  notes  could  be  heard  on  all  sides.  The 
boys  call  them  Old  Witches  on  account  of  some  of  their  notes  for  some 
Avould  say  quite  distinctl3%  "  You  old  witch,"  while  others  vociferate, 
"  I'll  give  you  a  lick,  you  old  witch,"  always  giving  it  that  peculiar 
Vireo-like  intonation,  thus  sounding  as  if  they  had  some  peculiar 
spite  against  the  individual  to  whom  they  were  addressing  this  obnoxious 
sentence,  yet  when  one  sees  the  deliberately  moving,  plain  colored 
little  bird  whose  vehement  accents  are  so  notable,  the  contrast  between 
his  modest  behavior  and  aggressive  statements  are  so  great  as  to  render 
them  ridiculous,  and  we  have  many  times  paused  to  watch  the  birds  in 
amusement.  They  are  exceedingly  inquisitive  and  often  when  we 
were  pursuing  our  way  along  the  narrow  paths  in  the  thick  scrub  we 
would  be  surprised  to  hear  a  murmuring  sound  and  perceive  a  little 
bird  Avithin  a  foot  of  one's  head,  clinging  to  the  outermost  tAvig  of  the 
shrubbery  calmly  Avatching  our  movements.  The  Ioav  murmuring  note 
is  evidently  used  as  a  call  for  the  female,  or,  rather,  for  conversation 
with  her,  for  Avhen  the  male  appears  first  and  utters  this  sound  the 
female,  Avhich  was  never  far  aAvay,  came  to  examine  us,  also  joining 
with  her  mate  in  conversing  about  us,  with  the  same  softly  given 
murmur.  The  females  are,  if  anything,  more  unsuspicious  than  the 
males  and  would  linger  about  us,  long  after  their  partners  had  Avith- 
drawn  into  the  scrub. 

This  species  appears  to  be  constantly  mated,  even  as  early  as 
January  22,  we  found  them  in  pairs.  They  are,  like  other  Vireos, 
extremely  affectionate  birds  and  are  very  solicitoiis  for  one  another's 
safety  and  if  one  be  shot  the  survivor  Avanders  about  the  neighborhood 
uttering  the  murmuring  note  searching  for  its  lost  mate. 

All  through  January  Ave  heard  these  peculiar  notes,  notes  so 
varied  that  although  the  intonation  is  sufficient  to  distinguish  them 
from  those  of  other  birds  it  is  difficult  to  belieA' e  that  they  are  produced 
by  the  same  species.  At  one  time  I  endeavored  to  write  doAvn  the 
various  sounds,  or  combinations  of  sounds,  and  I  I'ound  that  certain  series 
of  nates  were  repeated  by  all  of  the  males,  for  example,  the "  old 
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wltcli  "  scries  as  given  above.  Otlicvs  were  so  varied  that  one  could 
l)ass  from  one  bird  to  another  all  day  and  not  hear  any  two  giving 
exactly  the  same  notes.  I  will  give  a  few  of  the  more  common 
utterances,  trken  down  from  the  birds  as  they  uttered  them  :  "Ta-ar- 
to-wit-to-wee.     'I'o-we-ar.     Chuck-er-we-ie.     Tic-ar-de-wis-it." 

One  more  I  will  add  which  I  heard  on  March  oO,  18!M,  at  Nassau, 
this  was  from  a  very  young  bird  who  distmctly  and  curiously  uttered 
the  words, "  Take  me  with  you." 

How  birds  of  the  same  species  could  give  so  many  varied  notes  as 
a  song,  was  at  first  a  complete  puzzle  to  us,  but  on  the  the  morning  of 
February  2d  the  mystery  was  completely  solved.  We  had  visited  a 
little  orange  grove  which  grew  near  the  scrub  on  a  deserted  plantation, 
wlien  a  male  alighted  on  a  little  orange  tree  within  a  yard  of  our  heads 
and  began  a  musical  programme  which  greatly  excelled  any  thing  which 
I  ever  heard  from  a  Vireo  of  any  species. 

The  song  sung  was  a  singularly  sweet,  continue  as  warble  with  only 
enough  of  the  peculiar  harshness  to  proclaim  that  it  was  given  by  a 
Vireo.  The  bird  sang  for  at  least  five  minutes,  without  interruption, 
but  a  great  part  of  the  time  had  not  passed  before  we  perceived  that 
the  odd  notes  which  we  had  hitherto  considered  as  the  song  w^ere 
really  only  fragments  of  the  fair,  continuous  lay  to  which  we  were  then 
listening.  These  were  mingled,  apparently  without  order,  in  the  cantata 
now  being  given,  but  were  so  softened  and  so  much  more  sweetly 
rendered,  without  any  decided  accent,  that  the  whole  formed  a  combina- 
tion of  musical  sounds  which  would  have  done  credit  even  to  the 
American  Mocking-bird. 

Afterwards  we  frequently  heard  this  song,  but  strangely  enough  it 
is  only  given  late  in  the  day,  usually  when  the  bird  is  resting,  about 
noon,  the  earlier  morning  hours  being  devoted  to  the  oft-reiterated 
fragmentary  lays,  these  being  uttered  from  the  earliest  daybreak  until 
the  latest  twilight,  for  the  peculiar  notes  of  this  Vireo  are  the  first  to 
greet  the  ear  upon  the  appearance  of  day  and,  excepting  the 
nocturnal  species,  the  last  bird  notes  to  be  heard  after  the  departure 
of  the  sun  at  night. 

As  early  as  the  28th  of  January  I  observed  a  male  courting  a 
female  by  flying  about  her,  spreading  his  tail  and  uttering  quite 
rapidly  a  series  of  rather  odd  notes  while  she  sat  quietly  watching 
him.  These  performances  were  more  frequently  witnessed  as  the 
season  advanced,  but  not  until  early  in  March  did  the  birds  exhibit  any 
indication  of  breeding.     About  the  middle  of  this  month  we  found  the 
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pairs  following  oi-e  another  more  closely  tlian  hitherto,  and  they  were 
more  irritable  than  usual,  scolding  us  when  we  came  near  them  with  a 
soft,  less  gutteral,  note,  while  the  males  were  singing  more  frequently. 
On  March  17th  I  was  crossing  an  old  plantation  which  had  been 
grown  up  to  bushes  in  pursuit  of  some  Anis  when  I  came  ujKm  a 
freshr -built  nest  of  a  Vireo,  placed  in  the  fork  of  the  limb  of  a  low- 
bush,  some  three  feet  from  the  ground,  but  in  open  sight.  The  nest 
was  evidently  nearly  completed.  I  saw  no  birds  at  this  time  nor  did 
I  linger  to  look  for  any,  for  1  was  afraid  that  they  might  desert  the 
nest,  should  they  see  me  near  it.  On  the  2()th  I  once  more  visited  the 
nest,  but  it  was  still  empty,  but  better  lined  than  at  first,  and  although 
I  could  hear  the  male  singing  in  another  part  of  the  plantation  laid 
not  see  the  birds.  On  the  27th  the  nest  contained  the  eggs.  They 
were  warm,  but  the  birds  were  not  in  sight ;  after  Avaiting  a  few 
minutes,  however,  they  both  appeared,  but  to  my  surprise  neither 
appeared  particularly  solicitous  for  the  safety  of  their  eggs.  I  secured 
the  male  for  identification,  and  removed  the  nest.  The  embryos  were 
slightly  advanced  in  the  eggs.  The  nest  had  met  with  an  accident, 
for  the  bottom  was  partly  torn  out,  nearly  exposing  the  eggs  from 
behind. 

On  the  20th  of  March  I  f  jund  a  Vireo's  nest  built  in  a  fork  of  a 
guava  tree  which  grew  on  a  plantation  apart  from  other  trees.  This 
nest  also  met  Avith  an  accident  for  a  high  wind  blew  it  partly  down  and 
although  I  fastened  it  up  again  the  birds  never  laid  in  it. 

On  the  27th  inst.,Ave  found  a  nest  in  a  Sappodilla  tree  which  grew 
in  the  yard  of  a  negro's  house.  This  was  placed  in  the  fork  of  a  limb 
about  four  feet  from  the  ground  and  contained  one  egg  in  which  the 
embryo  was  somewhat  advanced. 

On  the  first  of  April  a  nest  containing  three  fresh  eggs  was  brought 
to  us  by  a  friend  w  ho  found  it  on  the  margin  of  the  scrub  in  a  limb 
three  feet  from  the  ground,  and  on  the  same  date  I  found  a  nest  on 
the  extreme  swaying  limb  of  a  mimosa  Avhich  grcAv  by  the  side  of  a 
much-used  path.  This  nest  Avas  placed  only  some  three  feet  from  the 
ground.  This  nest  Avas  taken  by  a  child,  Avhen  it  contained  only  one 
egg,  and  brought  to  me.  A  nest  taken  April  Sth  contained  two  eggs, 
Avith  the  embryos  so  far  advanced  that  1  could  not  bloAv  them,  but 
another  taken  the  same  date  from  a  nest  some  five  feet  from  the 
ground  contained  two  nearly  fresh  eggs. 

About  this  lime  we  left  IScav  Providence,  and  thus  until  our 
return    could  not    Avatch   the  breeding  habit  of  this  species,  as  on 
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Andros  our  time  Avas  mostly  occupied  with  the  shore  birds.  Upon  our 
return,  while  at  Nassau,  on  May  24th  a  nest  of  this  Vireo  was  brought 
to  me  contaniing  tliree  fresh  eggs  and  on  the  30th  inst.  I  secured  a 
nest  built  on  tiie  outermost  twigs  of  the  low  limb  of  a  mango  four  feet 
from  the  ground,  containing  one  fresh  egg. 

It  is  quite  probable  that  the  nests  found  late  in  May  are  a  second 
litter,  but  I  could  not  find  a  single  young  Vireo,  although  I  searched 
diligently  f>r  them  up  to  the  time  of  our  departure,  June  12th.  Thus 
we  may  consider  that  the  Thick-billled  Vireo  began  to  breed  about 
the  middle  of  March,  then  a  second  time  late  in  May  or  early  in  June. 
Just  before  our  departure,  when  the  birds  were  in  summer  plumage, 
I  noticed  that  the  males  were  not  singing  as  commonly  as  usual.  In 
no  instance  did  the  birds  exhibit  any  more  solicitude  when  the  nests 
were  disturbed  than  I  have  recited  concerning  the  first  nest  found,  but 
in  only  one  case  was  the  female  ever  found  on  the  nest,  then  she  was 
captured  by  the  negro  boy  Avho  accompanied  me  ;  I  took  her  home  and 
g  ive  her  the  libert}' of  the  room  in  which  we  worked.  She  quickly 
Hew  up  and  alighted  on  some  timbers  that  crossed  beneath  the  roof 
and  remained  on  them  all  day,  flying  from  one  to  the  other  or  darting 
out  into  air  in  order  to  snap  up  some  passing  insect  which  she  caught 
with  great  expertness.  Noticing  that  she  appeared  stupid,  the  next 
day  she  was  liberated,  but  even  then  was  in  no  hurry  tj  take  her 
departure  for  she  remained  in  an  almond  tree,  Avhich  grew  in  the 
yard,  for  an  hour  or  more. 

The  diet  of  this  Vireo  although  consisting  largely  of  insects  is 
occasionally  varied  by  berries,  especially  by  the  peculiar  resinous  fruit 
of  the  gumbo-limbo. 

DISTRIBUTION. 

In  the  following  account  of  the  distribution  of  the  Thick-billed 
Vireo,  as  I  have  observed  it,  it  will  be  understood,  unless  otherwise 
distinguished,  that  this  species  is  confined  to  the  scrub  or  general  low 
growth  of  more  or  less  tangled  thickets,  which  spread  over  a  greater 
portion  of  the  Bahama  islands.  This  species  does  not  occur  in  the 
pine  woods  nor  in  the  gardens  about  houses,  excepting  occasionally 
when  those  are  in  the  direct  neighborhood  of  some  thicket.  The 
species  is  constantly  resident  wherever  it  occurs. 

The  Thick-billed  A'ireo  is  found  abundant  throughout  New 
Providence,  on  Ilog  Island,  and  other  small  keys  to  the  eastward,  at 
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least  as  far  as  Green  Bay ;  common,  but  not  abundant,  on  Andros, 
from  Calabash  Bay  south  to  Middle  Bight,  hut  not  on  the  small  out- 
lying keys.  None  seen  at  Grassy  Creek,  and  only  a  single  pair  (the 
one  taken  was  very  pale  in  color)  observed  on  the  keys  along  the  north 
shore,  hence  on  Andros  nearly  confined  to  the  region  which  lies  north 
of  Southern  Bight,  and  east  of  the  central  pine  forests  which  extend 
through  the  interior  of  the  islands.  Common  on  Green  Key,  off  Andros, 
but  on  the  eastern  side  of  Tongue  of  Ocean.  Ilighburn  Key,  common,  but 
not  abundant.  Norman's  Key,  a  few.  I  found  them  fairly  common  on 
Inagua,  singing  their  fragmentary  song  all  through  February,  1888. 

As  far  as  my  observations  go,  it  is  evident  that  the  Thick-billed 
Vireo  is  most  common  on  the  island  of  New  Providence ;  in  fact,  on  the 
eastern  end  of  the  island,  and  on  Hog  Island  it  is  the  most  abundant  of 
all  the  bird  kind,  and  as  Ave  radiate  out  from  this  center  their 
numbers  decrease,  but  not  always  proportionately,  thus  they  are  about 
as  common  on  Inagua  which  is  about  three  hundred  miles  from  New 
Providence,  as  they  are  at  Middle  Bight,  Andros,  which  is  only  about 
fifty  miles  from  New  Providence. 
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On  June  first,  1884,  a  female  Blue  Bird  was  brought  to  me,  for 
dissection,  -w  hich  I  was  informed  had  raised  one  brood  of  six  young 
that  season  and  had  just  finished  laying  her  second  litter  of  six  eggs. 
Upon  examining  the  ovary  I  found  both  of  those  facts  so  clearly 
indicated,  and  the  remaining  ova  so  distinct,  that  it  at  once  occurred  to 
me  that  a  careful  study  of  the  ovary  would  lead  to  a  fairly  approxi- 
mate idea  of  the  life  of  this  particular  bird. 

I  have  alway  believed  that  the  females  of  all  animals,  or  at  least 
all  vertebrate  animals,  had  the  germs  of  all  the  ova  that  they  ever 
Avould  have  stored  in  the  ovaries,  awaiting  future  dcA^elopment,  and  that 
Avhen  they  became  sterile,  it  was  not  because  they  were  of  an 
advanced  age,  but  because  the  ova  had  become  exhausted. 

Now  as  the  plumage  of  this  particular  Blue  Birtl  indicated  that 
she  was  not  more  than  two  or  three  years  old,  I  thought  by  counting  the 
ova  contained  in  the  ovary,  it  Avould  be  easy  to  judge  something  of  the 
natural  length  of  her  life. 
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The  first  thing  that  I  observed,  Avas,  as  is  usual  in  birds  even  after 
laying  the  last  lot  of  eggs  for  that  season,  that  some  of  the  ova  were 
enlarged  more  than  others.  This  is,  I  presume,  a  kind  of  provision 
in  case  of  accident  to  the  litter  just  deposited,  in  order  that  other 
tiva  may  be  in  a  condition  to  be  brought  forward  for  a  fresh  supply  of 
eggs.  There  were  twelve  of  these  enlarged  ova  scattered  somewhat 
irregularly  over  the  ovary,  but  were  inclined  to  mass  rather  on  the 
left  side  which  is  the  side  furthest  from  the  oviduct.  (See  fig.  o'2 
where  I  have  given  a  drawing  of  tliis  ovary  enlarged  twice,  the  unshaded 
ova  are  the  twelve  which  vrere  enlarged).  Six  of  them  were  slightly 
larger  than  the  others  ;  two  of  these  were  in  the  upper  portion  of  tlie 
ovary  and  four  in  the  lower.  I  next  looked  for  the  ruptured  capsules 
of  the  six  ova  just  dposited  and  found  them  also  scattered  irregularly 
over  the  more  central  portion  of  the  ovary.  These  I  have  indicated  by 
heavy  shading  and  they  are  comparatively  of  a  large  size.  I  then 
traced  the  ruptured  capsules  of  the  eggs 
deposited  early  in  the  season,  and  found  six 
of  them  all  together,  forming  a  kind  of 
crescent  near  the  upper  portion  of  the  ovary. 
In  the  cut  I  have  indicated  them  by  rather 
large  black  dots.  A  more  careful  search  was 
now  required  to  detect  the  ruptured  capsules 
of  the  eggs  of  previous  seasons,  and  I  found 
twelve  of  those  only.  Thus  it  became  e^'ident 
that  the  bird  was  two  years  old,  for  she  had 
deposited  but  two  litters  of  eggs.  These 
ruptured  capsules  were  all  together  in  the 
lower  portion  of  the  ovary,  but  there  were  only 
six  in  sight,  as  may  be  been  by  the  small 
black  dots  over  the  line  between  [k,  k;  the 
others  were  hidden  by  the  enlarged  ova.  I  now  counted  the  small 
undersized  ova,  which  made  up  the  body  of  the  ovary,  and  f  )und  seventy 
of  them.  Now  by  a  simple  sum  in  addition  we  find  tiiat  there  must 
have  been  originally  one  hundred  and  six  ova  in  this  bird's  ovary 
before  she  had  deposited  a  single  egg.  Hence  if  she  deposited  twelve 
eggs  in  a  year,  she  would  become  sterile  in  between  eight  and  nine 
years.  Of  course,  if  she  lost  a  litter  of  eggs,  occasionally,  and  was 
obliged  to  supply  this  loss  her  stock  of  ova  would  become  exhausted 
sooner. 

Now  comes  the  question  of  how  long  any  bird  survives  the  period 
of  fertility.  From  my  experience  1  should  say  that  they  rarely  survive 
the  period  of  the  complete  exhaustion  of  the  ovaries.  For  many  j-ears. 
with  this  matter  in  view,  I  have  looked  through  the  hundreds  of 
birds   whicli  have  passed    through    my  hands  for    any  evidence  of 
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cxliausted  ovaries,  and  excepting  among  the  Terns  of  the  Bahamas 
which  were  formally  systematically  and  constantly  rohbed  by  the 
sponges,  and  which  were  thus  obliged  to  lay  at  least  three  litters  of 
eggs  every  season,  in  order  to  propogate  their  race,  I  have  never  seen 
any  great  approach  to  an  exhausted  ovary.  In  fact,  the  rule  is  that 
the  ovaries  of  birds  are  very  full.  Hence,  we  may  with  safety  con- 
clude, that  no  bird  long  survives  the  period  in  which  it  is  incapable  of 
reproducing  its  species. 

Of  course,  there  are  exceptions  to  this  rule,  and  I  have  seen 
several  among  domestic  fowls,  but  those  that  become  sterile  assume 
some  of  the  characters  of  the  male;  they  crow  and  in  some  cases 
acquire  the  elongated  plumes  of  the  male.  There  is  also  a  specimen 
of  a  pea  hen  in  the  museum  of  Essex  Institute  that  has  assumed  in  a 
measure  the  train  of  the  peacock.  I  have,  however,  had  no  opportunity 
of  examining  the  ovaries  of  birds  which  were  in  this  condition,  but  as 
they  had  ceased  to  lay,  no  doubt  but  what  the  ovaries  Avere  exhausted. 

I  have  given  a  single  example  only  of  the  number  of  ova  in  the 
ovary  of  a  bird,  but,  when  we  consider  that  the  number  of  eggs  Avhich  a 
given  species  of  bird  deposits  varies  but  little  individually,  it  is  quite 
probable  that  the  number  of  ova  in  the  ovaries  will  vary  but  slightly 
individually.  Therefore  we  may  consider  that  the  average  natural 
life  of  a  Blue  Bird  is  about  eight  years  and  that  during  that  time  if 
she  does  not  lose  any  of  her  eggs  she  brought  over  a  hundred  young 
into  existence.  Yet,  in  spite  of  this  fertility,  Ave  have  only  to  note  that 
there  is  no  actual  increase  of  Blue  Birds  in  any  section,  taking  an 
nveratre  for  a  number  of  years,  to  understand  that  out  of  all  this 
number  of  young  only  a  single  pair  survives  at  the  end  of  eight 
years.  That  is,  each  pair  of  Blue  Birds  simply  places  another  pair  of 
the  species  in  the  country  which  they  have  inhabited  as  the  result  of 
a  life  labor.  "Were  this  not  a  fact,  Blue  Birds  would  increase  so 
rapidly  as  to  soon  become  more  of  a  source  of  annoj^ance  than  our 
English  sparrows ;  even  should  every  pair  leave  a  two-fold  increase  of 
uffsiiring  there  will  be  a  noticeable  aug^nentation  in  the  number  of 
Blue  Birds  in  a  verv  few  vears. 
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(Continued  from  Vol.  I,  page  197.) 

I  continue  my  article  upon  the  genus  Strophia  Avith  the  additional 
advantage  of  another  season's  work  among  the  Bahamas.  In  March 
and  April,  ISUo,  in  company  with  Messrs.  Curtiss  and  Thorndike  I 
visited  New  Providence,  and  some  of  the  adjacent  keys,  Highburn, 
U  Key,  and  other  keys  about  Allen's  Harbor,  Andros  from  Fresh 
Creek  south  to  Middle  Bight,  taking  in  the  out-lying  keys  off  the 
coast.  As  will  be  seen  by  the  following  descriptions,  my  ideas 
I'egarding  the  limited  distribution  of  species  in  this  genus  have  not  only 
not  been  changed,  but  my  opinion  in  this  respect  has  been  greatly 
strengthened.  Mr,  Curtiss,  who  is  an  experienced  naturalist,  and 
who  followed  me  in  ray  investigations  step  by  step,  examining  with  me 
the  Strophias  in  their  native  haunts,  early  became  convinced  of  the 
justice  of  my  conclusions  regarding  the  species, 

A  careful  study  of  the  keys  on  which  Strophia  occur,  with  the 
idea  of  accounting  for  their  distribution,  has  revealed  two  facts.  One 
is,  that  these  shells  never  appear  on  any  key  on  which  palms  do  not 
grow.  Another  is,  they  do  not  live  on  any  key  which  is  not  now 
inhabited  by  man,  or  which  has  not  been  inhabited  by  him  in  the  past, 
or  which  is  not  now  frequently  visited  by  him,  or  which  has  not  been 
in  bygone  times  a  resort  of  human  beings.  Palms  not  only  indicate  a 
more  or  less  fertile  soil,  but  as  they  are  useful  to  mankind  in  several 
ways,  prove  attractive  to  him  :  hence  their  presence  is  an  index  of  a 
present  or  past  occupancy  of  any  key.  And  the  shells  are  probably 
transported  from  place  to  place  by  man. 

27     STROPHIA   CURTISSII  Novo. 
Curtiss'  Strophia. 

Fig.  33,  A,  young  ;  B,  side  view  of  type  ;  C,  front  view  of  the  same. 

DESCRIPTION. 

Sp.  Ch.  Size,  rather  below  medium.  Shell,  rather  thick  and 
hea\'y.  Striations,  prasent.  Animal  almost  wholly  brown  in  color, 
Whirls,  10.    Examined  2,000  specimens. 
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The  sti'iations  are  quite  nume- 
iiot    ver\'   prominent,   rather 


Fig. 


A- 


L 


'^l!^ 


A  B  C 

Stiupliia  cuitissii.  A,  side  view  of  young; 
D,  Mill  view  of  the  same  ;  B,  side  view  of 
type  ;  C,  front  view  of  same. 


Form  of  shell,  inclined  to  be  cylindrical,  the  first  and  secoml 
whirls  being  nearly  equal  in  diameter,  and  tiie  third  is  but  little 
smaller,  then  the  shell  slopes  rather  qiiickly  to  a  quite  blunt  point, 
forming  an  angle  of  sixty  degrees, 
i-ous,  tAventy-six  on  the  first  whir 
irregular,  and  not  arranged  in  lines  ; 
they  are  slightly  inclined  from  right 
to  left,  are  narrow,  hence  the  inter- 
spaces are  wider  than  the  promi- 
nences. The  striations  are  not 
furrowed,  but  are  rounded  and 
smooth. 

Aperture,  rather  small,  but 
measures  a  little  more  just  within 
than  at  the  entrance.  Lower  tooth, 
not  very  promhient,  .(>•>  high  by  .10 
long,  and  its  position  is  about  cen- 
tral ;  the  upper  is  absent,  being 
i-epresented  by  a  slight  protuber- 
ance. 

Margin,  not  pi-oduced  forward  as  far  as  the  diameter  of  the  shell, 
and  is  very  slightly  inclined  to  the  right,  but  not  beyond  the  side  ;  it 
is  not  thickened,  measuring  .04,  but  the  outer  posterior  portion  is 
produced  backward  into  a  sharpened  edge,  but  wdiich  is  not  rolled 
ilownward.  The  frontal  bar  is  quite  distinct,  and  the  striations  are 
completely  interrupted  by  it,  never  api)earing  within. 

Color  of  shell  externally,  white,  prominently  and  plentifully 
flecked  ■with  reddish  brown  of  varying  shades ;  internally,  purplish 
broAvn,  fading  into  yellowish  white  on  the  teeth  and  margin  of  the 
aperture  and  tooth.     Apex,  ])ale  horn  color, 

DIMENSIONS. 

Size  of  type,  .!t8  by  .40.  Largest  specimen,  l.'io  by  .42:  smallest. 
.87by.3G;  greatest  diameter,  .45 ;  smallest,  .or».  Longest  specimen, 
1.25;  shortest,  .78. 

OBSERVATIONS. 

Individual  variation  from  the  t}'pical  locality  is  not  great.  There 
is  a  tendency  to  vary  somewhat  in  fleckings,  some  specimens  beinj; 
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more  heavily  niai-ked  than  in  the  type  and  others  less  heavily.  Tiiere 
are.  however,  three  prominent  departures  from  the  type,  which  if 
placed  under  ilifferent  environment  at  any  time,  Avill  form  distinct 
species,  hut  which  intergrade  so  completely  with  the  type  form  that 
I  have  not  considered  it  necessary  to  name  them,  hut  have  designated 
them  hy  numbers.  The  tyi)e  form  occurs  in  the  large  cemetery  to  the 
castAvard  of  Nassau,  on  the  western  side  of  a  path  Avhich  crosses  the 
grounds. 

No.  1.  Form  of  shell  about  that  of  the  type,  but  this  is  a  rather 
small  form,  .90  by  .-tO,  with  a  thicker  margin,  (.10),  projecting  more 
forward,  smaller  aperture,  more  striations,  ol  on  the  first  whirl,  with 
the  interspaces  about  as  wide  as  the  prominences.  The  fleckings  are 
slight  and  much  paler  within  than  in  the  type,  with  no  distinct 
blotchings.  This  form  is  inclined  to  occur  to  the  westward  of  the 
type  location. 

No.  2.  An  elongated  cylindrical  form,  with  eleven  whirls,  the 
first  three  of  which  are  about  equal  in  diameter,  and  with  the 
remainder  forming  a  rather  acute  point,  having  an  angle  of  50 
degrees.  The  striations  are  fewer  than  in  the  type,  21  to  the  first 
whirl,  less  prominent,  but  Avith  lines  of  growth  betw'een.  The  margin 
is  thick  (.07)  with  aperture  widening  from  within.  The  fleckings  are 
inclined  to  mass  into  blotches,  but  their  color  is  pale.  This  form 
occurs  to  the  southward  of  the  type  location. 

No.  3.  Of  about  the  same  form  as  the  type,  but  is  a  larger 
shell,  1.10  by  Ao,  with  a  very  thin  margin,  about  .03,  and  apertures 
widening  from  within,  striations  27  to  the  first  whirl,  very  regular,  but 
not  in  lines.  Occurs  to  the  extreme  southward  and  eastward  of  the 
type  location. 

No.  4.  Is  a  more  pointed  foi-m  than  the  type,  narrowing  from  the 
first  whirl.  Abuut  the  size  of  the  type,  with  margin  and  aperture 
similar,  but  the  striations,  excepting  on  beginning  of  upper  whirl, 
near  margin,  are  reduced  to  irregular  lines  of  growth,  which  are  promi- 
nent only  in  places,  leaving  the  shell  quite  smooth  and  polished  in 
spots.  The  fleckings  are  massed  in  blotches  and  are  very  dark  in 
color,  contrasting  with  the  creamy  surface.  This  form  is  very  rare. 
I  found  five  only  among  some  banyan  trees  that  stand  on  the  top  of  a 
little  hill  in  the  cemetery,  near  an  old  ruin. 

No.  5.  Rather  singularly  there  is  a  form  of  S.  curtissii  on 
Spotter's  Key,  a  little  islet  lying  in  the  middle  of  Nassau  harbor, 
distant  from  the  cemetery  about  a   third  of  a  mile.     This  islet  was 
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formerly  fortified,  as  the  remains  of  old  ramparts  testify,  and  although 
now  it  is  seldom  visited,  there  must  have  been  constant  communication 
betAveen  it  and  the  main  island  in  former  times.  It  was  then  doubtless 
that  Strophia  curtissii  was  introduced.  Since  then  it  has  changed 
considerably.  In  fact,  it  has  become  one  of  the  most  interesting 
forms  of  the  genus  that  I  have  seen.  The  form  and  color  does  net 
differ  exceedingly  from  those  of  the  type,  but  the  size  is  somewhat 
smaller  (.87  by  .40).  The  margin  is  pushed  forward  almost  to  the 
iiuter  diameter  of  the  shell  (in  some  specimens  beyond  this),  and  has 
become  very  thin.  But  the  most  important  feature  is  the  tooth,  which 
is  at  least  three  times  as  long  as  high.  (See  Fig.  34  a,  where  1  give  a. 
cut  of  this  tooth,  side  and  top  view,  and  compare  with  ib.  b,  where  is 
given  a  view  of  the  type,  S.  curtissii).  The  striations  are  quite  regular 
and  arranged  in  lines. 

Were  it  not  for  the  fact  that  not  every  specimen  on  Spotter's 
Key  has  the  tooth  elongated  to  the  extent  shown  in  the  type,  I  should 
not  hesitate  to  consider  this  well-marked  form  as  a  species.  I  have 
elsewhere  shown  that  on  wind-swept  islands,  like  the  Caymans,  species 
of  Strophia  have  elongated  teeth,  in  order  that  the  animal  may  have 
letter  control  over  its  shell,  as  it  has  no  muscular  attachment  to  it ;  and 
here  on  this  little  key,  laying  as  it  does  in  the  middle  of  the  harbor,  the 
form  I  have  just  described,  has,  through  the  progress  of  evolution, 
acquired  a  similar  tooth  to  those  which  characterize  the  Cayman 
Strophias. 

Young  specimens  of  Strophia  curtissii  have  the  central  tooth 
missing,  but  with  the  upper  well  developed.  There  are,  however,  no 
other  teeth  whatever,  as  is  usual  in  some  other  species. 

Known  from  the  closely-allied  S.  thomdikei  by  the  larger  size, 
less  creamy  color  and  thicker  margin  to  the  aperture. 

From  other  of  the  short-toothed  Strophias  which  occur  on  New 
Providence  and  in  its  vicinity,  in  which  the  central  tooth  is  only  twice 
us  long  as  high,  this  species  may  be  distinguished  by  the  fleckings, 
combined  with  usual  absence  of  the  upper  tooth.  Occasionally  this 
is  present,  but  is  then  very  minute  but  oftener  the  prominence  given  in 
the  type  is  not  even  seen. 

I  have  named  this  beautiful  Strophia  for  my  friend  Mr.  George  F. 
Curtiss,  to  whom  I  am  not  only  indebted  for  many  acts  of  kindness 
when  he  was  with  me,  but  also  for  ready  sympathy  and  encourage- 
ment in  all  my  pursuits. 

This  common  Strophia  has  found  its  way  into  collections  under  the 
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name  of  S.  zebra  of  Reeve,  but  this  is  not  the  S.  zebra  described  by 
him  and  figured  by  him  in  liis  monograph.  The  true  S.  zebra  is  a 
shell  without  striations,  but  with  lines  of  groAvth  only,  and  with  the 
markings  massed  together  in  large,  prominent  blotches.  My  friend, 
Mr.  F.  C.  Browne,  has  some  Strophias  in  his  collection,  labelled  as 
coming  from  the  west  coast  of  Andros,  which  answer  to  Reeve's 
figures  and  description  of  S.  zebra  quite  nicely.  Unfortunately 
Reeve  says  his  S.  zebra  came  from  the  Bahamas,  Avithout  giving  direct 
locality. 

HABITS  AND  DISTRIBUTION. 

The  first  specimen  of  S.  curtissii,  that  I  ever  saw  was  gathered 
by  Mr.  Curtissfrom  some  bushes  which  grew  near  the  western  border 
of  the  pond  that  lies  to  the  eastward  of  the  city  of  Nassau  and  which 
is  known  as  Waterloo.  Here  they  are  scattering  and  are  mostly 
confined  to  the  south  side  of  the  road  which  goes  out  to  the  beach  near 
the  old  magazine,  but  I  found  a  few  dead  shells  west  of  this  road. 

Later  we  found  the  type  locality,  which  was  in  the  cemetery 
between  Waterh^o  and  the  city.  On  the  north  side  of  this  enclosure 
is  the  type  locality.  On  the  hill  in  the  middle  of  the  cemetery  among 
the  fig  trees  I  found  a  sub-species  (S.  c.  nivea)  and  to  the  eastward 
of  a  path  crossing  the  cemetery,  another  species,  S.  thorndikei.  On  the 
hill  was  also  the  smooth  form.  No.  4,  and  in  the  valley  beyond  it  a 
similar  form  to  that  found  at  Waterloo  (No.  2)  already  described. 
Outside  the  cemetery  wall  to  the  westward  I  found  a  few,  also  large, 
coarsely-striated  specimens.  1  could  not  trace  them  south  of  the 
southern  Avail  of  the  cemetery,  nor  even  quite  to  the  Avail.  They  are 
exceedingly  abundant  in  the  type  locality,  Avhich  occupied  about  a 
quarter  of  an  acre.  Here  the  bushes,  to  which  they  had  evidently 
been  clinging,  had  been  cut  doAvn,  and  many  of  the  shells  Avere  upon 
the  herbage.  In  other  places,  especially  toAvard  Waterloo,  they  Avere 
clinging  to  shubbery  ;  all  Avere  hybernating  when  we  found  them  early 
in  March,  and  they  were  often  gathered  together  in  clusters.  When 
taken  into  the  house  they  began  to  move  about,  after  a  time,  but  in 
most  cases  refixed  themseves  either  to  one  another  or  to  the  sides  of 
the  boxes,  in  Avhich  they  were  kept. 

-  The  elongated  furm,  No  o,  occurs  betAveen  the  type  locality  south 
and  tke  top  of  the diil.l  and  a  little  beyond  it.  Numbers  1,  2,  and  o, 
are  about  equally  common,  each  representing  about  one  j^er  cent,  of 
the  type  furm,  but  No.  -4  is  very  rare,  only  five  being  taken. 
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I  liberated  a  number  of  these  Stropliias  in  tlie  yard  in  which  wc 
lived,  on  the  corner  of  Bay  Street  and  Kemp's  Road,  in  order  to  see 
if  they  would  survive,  as  a  species,  under  different  environment,  and 
fully  intended  to  have  taken  a  lot  to  U  Key,  but  failed  to  do  so  as  we 
did  not  visit  this  key  a  second  time. 

Mr.  Curtiss  made  an  interesting  discovery  regarding  the  form 
which  inhabits  Spotter's  Key,  as  he  found  three  pairs  which  were  on 
the  ground  clinging  together  for  mutual  fertilization.  This  Avas  on 
March  27th,  directly  after  rain. 

28    STROPHIA    CURTiSSII    NIVEA    :^ovo. 
Snowy  Strophia. 

DESCRIPTION^. 

Sp.  Ch.  Size,  medium.  Shell,  not  very  heavy.  Striations. 
present.  Teeth,  two.  and  both  small.  AVhirls,  ten.  Examined  forty 
specimens. 

Form  of  shell,  a  pointed  cylinder,  with  the  first  whirl  the  largest, 
then  the  next  three  are  successively  a  little  smaller,  after  which  the 
shell  slopes  rather  gradually  to  a  point,  forming  an  angle  of  -i-j 
degrees.  The  striations  are  not  numerous,  twenty -two  on  the  first 
whirl,  are  not  prominent,  are  irregular  in  form,  and  not  arranged  in 
lines ;  they  are  narroAv,  being  about  one  half  as  Avide  as  the  hiter- 
spaces  between  them ;  are  smooth  and  rounded. 

Aperture,  rather  small,  and  slightly  contracted  at  the  entrance. 
Lower  tooth,  very  short,  about  .02  high,  and  about  three  times  as  long 
as  high.  It  is  about  central  in  position,  and  is  set  well  back  from  the 
frontal  bar,  about  .08.  The  upper  tooth  is  also  set  well  back,  and  i« 
about  as  large  as  the  loAver. 

INIargin,  produced  forward  nearly  as  far  as  the  diameter  of  the 
shell,  and  is  inclined  very  slightly  to  the  right,  the  edge  is  very  thin, 
about  .02,  and  is  produced  upward  into  a  sharp  edge,  but  not  rolled 
backward.  The  frontal  bar  is  not  very  prominent,  and  the  striation.*; 
appear  within  it.  Color,  externally,  pure  Avhitc  without  fleckings : 
within  the  aperture,  slightly  tinted  Avith  tiesh  color. 

DIMENSIONS. 

Size  of  type,  .DO  by  .o7.  Largest  specimen,  LOG  by  47.  Smallest. 
.82  by  .08.  Greatest  diameter,  .47  :  smallest,  .35.  Ixingest  specimen. 
L0(3;  shortest,  .87 
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OBSERVATIONS. 

Variations  are  chiefly  in  color. 

No.  1.  Pure,  snow}^  white  without  tinting  of  any  kind,  within  or 
without.  Striations  even  smaller  than  in  the  tj^pe  and  fewer ;  a  single 
specimen  of  this  beautiful  form  was  obtained. 

No.  2.  Flecked  slightly  with  pale  reddish,  and  with  more 
numerous  and  more  prominent  striations.  Shell,  thicker  and  heavier, 
with  a  thickened  margin. 

From  this  fleckeil  form  specimens  grade,  but  through  a  very 
small  percentage,  into  typical  S.  curtissii,  hence  I  have  not  given 
the  form  full  specific  rank,  as  it  is  an  example  of  an  incipient  species 
which  has  not  become  fully  fixed.  Known  from  all  other  Strophias  by 
the  short,  central  tooth  and  peculiar  snowy  whiteness. 

DISTRIBUTION  AND  HABITS. 

I  found  the  Snowy  Strophia  clinging  to  the  trunk  and  limbs  of 
the  banyan  tree  which  stands  near  the  old  ruin  in  the  cemetery,  where 
Strophia  curtissii  is  found.  The  back  of  the  banyan  is  nearly  white 
and  the  shell  has  assumed  a  protective  color,  and,  as  in  most  cases 
where  a  light  form  jf  Strophia  has  become  evolved  from  a  dark  form, 
the  shell  has  become  thinner,  thus  reducing  the  size  of  the  striations 
snd  margin  of  the  aperture.  This  lightening  of  the  shell  must  prove 
beneficial  to  the  animal  in  living  on  trees,  but  in  spite  of  this,  we  find 
that  in  order  to  assist  the  animal  to  maintain  control  over  its  shell  the 
upper  tooth  has  noi  only  beoome  more  prominent,  but  the  aperture  is 
contracted  and  its  margin  is  extended  forward. 

No  one  can  doubt  the  originator  of  this  form  of  Strophia,  as  it  is 
now  easy  to  trace  it  back  to  its  ancestor,  and  the  lesson  that  it  teaches 
us  is  of  great  impijrtance  in  our  studies  of  land  shells,  more  especially 
of  this  genus.  Strophia  curtissii  is  a  speeies  which  lives  very  near  the 
ground,  in  fact,  is  frequently  found  on  the  ground,  hence  is  liable  to 
injury  from  many  causes.  Here  we  find  the  animal  protected  by  a 
moderately  heavy  shell,  flecked  to  resemble  the  mottled  bark  of  trees 
and  parti-colored  herbage  on  which  it  lives.  Some  offspring  of  this 
mottled  form  ascends  a  white-barked  tree,  where  they  are  no  longer  in 
danger  of  being  crushed  by  the  feet  of  passing  animals,  but  are  exposed 
to  another  class  of  dangers.  Hence  gradually  through  successive 
generations  the  animal  secretes  a  shell  better  suited  to  its  new  method 
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of  life.  First,  it  loses  its  color,  then  the  shell  grows  thinner  and 
lighter,  but  in  order  that  the  animal  ma)'  grasp  it  more  firmly  and 
prevent  its  being  blown  away  during  the  prevalent  tempests  which 
occur,  when  the  Strophia  must  be  actively  moving  about,  in  August 
and  September,  for  there  is  considerable  rainfall  in  both  these  months 
and  mollusks  of  this  genus  move  in  damp  weather,  a  tooth  is  developed, 
which  is  not  usually  found  in  the  ancestor,  S.  curtissii,  namely  the 
u]»]>er,  and  the  aperture  is  narroAved  and  its  margin  pushed  forward. 
These  are  apparently  slight  alterations,  but  they  mean  much  to  this 
small  animal,  and  are  as  comparatively  important  to  it  as  more  easily 
seen  changes  in  other  and  lai'ger  animals.  We  have  seen  how  the 
form  of  Strophia  curtissii  living  on  Spotter's  Key  has  altered  its  shell 
to  suit  its  new  home.  Now  who  can  say  but  Avhat  the  animal  Avithin 
the  shell  has  not  changed  also.  At  all  events,  an  important  portion  of 
the  animal  has  changed.  Now,  when  I  maintain  that  such  changes 
after  becoming  fixed,  as  in  time  they  do  become  fixed,  as  we  find  they 
do  in  many  cases  in  this  genus,  constitute  good  and  sufficient  specific 
characters,  I  may  be  indulging  in  the  rankest  khid  of  conchological 
heresy  ;  but  is  not  such  heresy,  when,  guided  by  facts,  I  apply  the 
truths  of  evolution,  in  which  every  thinking  naturalist  believes,  practi- 
cally, in  the  naming  of  species,  better,  as  indicating  progression  in  the 
right  direction,  than  conservatism,  which  means  stagnation?  I  simply 
trace  the  changes  which  those  animal  are  undergoing  and,  believing  as 
I  do,  that  all  animals  have  halting  places  in  the  great  system  of 
changes,  I  endeavor  to  indicate  these  halting  places  by  imposing  a 
name  upon  the  animal,  which,  assurniiig  certain  characters,  has  become 
quiescent  as  a  form,  for  a  time. 

I  once  again  repeat,  Avhat  I  have  had  occasion  to  state  many  times, 
and  be  it  remarked  I  speak  from  a  long  and  extended  experience,  that 
the  genus  Strophia  is  exceedingly  plastic,  evolving  species  much  more 
readily  than  many  genera  of  shells.  The  species  are  exceedingly  local 
in  distribution,  and  slight  causes  isolate  colonies,  that  when  so  isolated 
speedily  assume  characters  consistent  with  their  environment,  and 
these  characters  1  consider,  as  I  am  forced  to  do,  looking  at  the  whole 
matter  broadly  and  consistently,  as  si)ecific.  In  my  account  of  the 
genus  Stroi)hia  I  have  been  very  careful  not  to  overstate  anything,  nor 
have  1  formed  any  theories  unsupported  by  fiicts,  and  as  far  as  I  have 
gone  I  have  not  taken  any  steps  which  I  Avish  to  retrace. 

I  feel  constrained  to  make  these  and  similar  remarks,  inasmuch  as 
I  know  that  I  am  looking  upon  the  matter  wliieh  I  have  in  hand,  from  a 
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new  and  a  w Mi'ly  diftercnt  standixjuit  fV(jni  wliicli  it  lias  been  viewed  in 
the  i)ast.  The  correetness  of  my  jud;:;ment  niay  be,  possibly  justly, 
questioned,  but  I  do  trust  no  one  wdl  venture  to  pass  an  unfavorable 
verdict  wlie  has  not  been  over  the  ground  as  completely  as  1  have  been 
over  it,  ex])loring  those  far  aAvay  and  often  nearly  desolate  keys  almost 
yard  by  yard,  noting,  and  carefully  recording,  every  attendant  circum- 
stance and  surrounding  that  can  possibly  have  any  bearing  upon  the  lives 
of  these  interesting  m)llusks.  I  circ  not  whit  experience  one  has  had 
with  other  genera  of  shells,  for  while  it  is  true  that  this  may  assist  him 
in  many  ways,  it  does  not  fit  him  to  pass  positive  judgment  upon  the 
work  of  one  who  has  had  an  extended  experience  in  a  genus  of  shells  so 
peculiar  as  is  Stro])hia.  For  be  it  remembered,  it  is  a  portion  of  my 
heresy  to  believe  that  Ave  cannot  always  form  cut  and  dried  rules  that 
will  apply  to  all  groups  of  any  one  class  of  animals,  even  though  these 
groups  be  closely  allied. 

For  an  example,  while  we  might,  with  perfect  propriety,  think  a 
man  very  unscientific  who  Avould  maintain  that  color  variation,  or  the 
weight  of  the  shell  of  the  common  Purpura  lai)illus,  of  our  coast,  were 
of  the  slightest  specific  importance,  yet  both  of  these  characters  (color 
and  weight)  are  of  vast  importance,  as  I  have  repeatedly  shown, 
in  Strophia.  Color,  in  a  species  of  Helix  (H.  varia)  which  often 
grows  side  by  side  with  species  of  Strophia,  counts  for  nothmg, 
specifically,  as  we  find  all  gradations  in  this  shell  from  pure  white 
through  a  beautiful  banded  form  to  nearly  black,  nor  is  the  weight  of 
the  shell  of  any  great  importance  (although  it  may  be  somewhat  so) 
in  this  species,  nor  is  it,  I  believe,  in  any  members  of  this  genus.  Why 
color  should  be  important  and  protective  in  one  group,  and  not  in 
another,  is  difficult  to  say,  bnt  so  it  is.  Nearly  black  specimens  of  the 
Varying  Helix  may  be  fovmd  side  by  side  with  wdiite  examples. 
Weight  of  shell  means  more  Avith  Strophia  than  with  JTelix  as  one 
animal  (Helix)  has  a  muscular  attachment  and  the  other  (Strophia) 
has  not :  thus  memliers  of  the  genus  Strophia,  with  a  changed  w^eight  of 
shell,  naturally  are  obliged  to  assume  other  vital  characters  which  need 
not  be  assumed  by  a  Helix  when  it  changes  the  Aveight  of  its  shell. 
Hence  one  may  be  Avell  posted  in  regard  to  all  the  changing  Avays  and 
characters  of  even  so  closely  an  allied  genus  as  Helix  and  yet  knoAV 
very  little  of  the  peculiarities  of  the  members  uf  the  genus  Strophia. 

But  I  think  I  have  now  said  enough  to  convince  any  one  that  he 
ought,  at  least,  to  pause  before  giving  an  adverse  opinion  of  my 
statements  until  he  has  seen  as  many  of  the  members  of  the  genus 
Strophia  in  their  native  islands  as  1  have. 
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I  (lid  intend  to  leave  much  of  the  matter  that  I  have  given  in  these 
somewhat  lengthy  digressions,  until  I  came  to  my  general  conclusions, 
after  going  completely  through  \\\i\\  my  monograph,  for  I  have  been 
greatly  encouraged  by  the  coiitidence  which  many  have  shown  in  my 
work,  especially  among  the  rising  generation  of  naturalists,  but  as  I 
have  read,  here  and  there,  some  occasional  allusions  to  my  opinions  in 
which  the  authors  quite  evidently  judged  me  upon  too  general 
grounds,  without  looking  into  the  heart  of  the  matter,  I  thought  it  best 
to  make  these  explanations.  I  n3w,  however,  will  say  that  I  have 
done,  and  shall  make  no  more  digressions  of  this  nature  until  the 
completion  of  my  work.  This  I  will  say,  however,  before  quite  ending 
the  subject,  should  there  now  remain  one  doubting  Thomas  who  still 
thinks  that  there  should  be  given  today  no  more  species  of  Strophia, 
for  example,  than  are  given  by  Reeve  in  his  monograph  (some  twenty- 
five,  1  think),  and  that  I  have  been  too  ex])ansive  in  my  number  of 
species,  I  now  most  c(  rdially  invite  liim  to  accompany  me  on  my  next 
trip  to  the  Bahamas,  Avhich  vrill  probably  be  next  spring,  or  on  any 
following  trip,  and  J  will  venture  to  say  that  1  will  show  him  more 
things  in  the  genus  Strophia  than  he  ever  dreamed  of  in  his  wildest 
philosophy. 

STROPHIA  THORNDIKEI  Novo. 

Thorndike's  Strophia. 

Fig.  o4,  D,  front  view  of  type. 

DESCRIPTION^. 

Sp.  ch.  Size,  small.  Shell,  rather  thin  and  light.  Striations, 
present.    "Whirls,  nine.     Examined,  2,000  specimens. 

Form  of  shell,  inclined  to  be  cylindrical,  the  first  and  second 
whirls  being  about  equal  in  diameter,  and  the  third  is  but  little 
smaller,  then  the  shell  slopes  rather  quickly  to  a  blunt  point,  forming 
an  angle  of  about  fifty  degrees.  The  striations  are  rather  numerous, 
twenty-one  on  the  first  whirl,  not  prominent,  rather  regular,  and 
arranged  in  lines  ;  they  are  slightly  inclined  from  right  to  left,  are 
rather  wide,  hence  are  about  as  wide  as  the  interspaces  between 
them  ;  they  are  not  furrowed  but  are  smoothly  rounded. 

Aperture,  quite  small,  inclined  to  be  rounded,  and  is  slightly 
contracted  at  the  entrance.  Lower  tooth,  quite  prominent,  .05  high 
by  about  .12  long,  is  set  well  back,  .08,  is  somewhat  elevated  and  is 
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placed  a  little  to  the  riiilit  of  the  center.  The  upper  tootli  is  Avell 
(kveloped,  being  about  half  as  high  as  the  lower,  but  extends  backward 
an  I  makes  a  turn  around  the  column. 

^largii),  produced  forward  nearly 
as  far  as  the  diameter  of  the  shell. 
and  is  vcr}-  slightly  inclined  to  the 
right,  but  not  beyc  nd  the  diameter  of 
the  shell  ;  it  is  thin,  about  .02  is  not 
produced  backward,  but  ends  in  a 
blunt  edge,  about  the  middle  of  its 
width.  The  frontal  bar  is  ■svcll  devel- 
oped and  completely  interrupts  the 
striations  which  do  not  appear  within 
it. 

Color  of  shell,  externally,  reddish 
white,  flecked  with  longitudinal  miu'k- 
ings  of  reddish  brown ;  internally, 
rather  pale  brown,  fading  into  creamy 
white  on  the  margin  and  frontal  bar.     Aj^ex,  horn  color. 


b    a     A 

A,  Stropliia  curtissii  iiiviii,  front  view  of 
type.  D.  Strophia  tlioiiiilikei,  front 
view  of  type.  B,  form  Xo.  3,  S.  thorn- 
(likei,  front  viuw.  P,  foim  No.  i,  S. 
thorndikui,  front  view. 


DIMENSIONS. 

Size  of  type,  .70  by  .30.  Largest  specimen,  .O.j  by  .36;  smallest, 
.52  by  .30.  Greatest  diameter,  .38  ;  smallest,  .'27.  Longest  specimen, 
.95;    shortest,  .52. 


OBSERVATIONS. 

Individual  variation  from  the  type  locality  seems  to  consist  in 
color  mainly,  some  being  more  flecked,  as  in  S.  eurtissii,  and  in  size, 
the  largest  approaching  even  typical  S.  eurtissii,  and  are  probably 
reversions  toward  that  species  but  they  maintain  the  nine  whirls, 
thin  margin  and  other  characters  given  above.  There  are  the 
following  well-marked  forms : 

No.  L  Form,  size,  and  markings  similar  to  those  of  the  type, 
but  the  margin  is  heavier  and  the  upper  tooth  is  absent,  but  the  lower 
is  elongated  as  in  the  type.  Found  around  the  borders  of  the  type 
colony,  and  constitutes  about  one  quarter  of  all  the  specimens 
collected. 

No.  2,  differs  from  the  type  in  being  unflecked,  the  color  being 
reddish  white,  in  having   the  striations  smaller  and  more  numerous* 
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twenty-seven  to  the  first  whirl  ;  but,  rather  singularly,  the  margin  is 
heavier.  The  size  is  a  little  larger  than  that  of  the  type,  .80  by  .ou. 
The  central  tooth  is  greatly  elongated,  being  three  times  as  long  as 
high,  bnt  the  upper  tooth  is  absent.  Specimens  vary  a  little,  some 
being  larger  than  the  type  and  some  show  slight  fleckings,  others  have 
the  uftper-  tooth.  I  have  remarked  that  the  bushes  in  the  cemetery 
wliere  this  shell  is  found  had  recently  been  cut  down  and  left  on  the 
ground.  Thus  it  was  impossible  for  me  to  tell  whether  this  unflecked 
form  occurred  on  them,  but  I  should  judge  that  it  might  have  lived 
above  the  ground  before  it  was  distributed.  As  I  could  not  assign  a 
locality  for  it  I  have  given  it  as  a  form  only  of  S.  thorndikei. 

No.  3,  is  a  remarkable  form  of  shell.  Short,  shell  with  eight 
whirls  only,  top  shaped,  with  the  up|»cr  whirl  the  lai'gest,  and  with 
the  a]»erture  nearly  oval  with  the  lower  tooth  central  in  position  (see 
fig.  3-1:,  D,  front  view.  The  size  is  very  small.  .;')2  by  .30,  and  the 
fleckings  are  about  as  in  typical  thorndikei.  1  found  this  dwarf  form 
in  the  very  midst  of  the  colony  of  S.  thorndikei,  but  living  on  the 
ground,  and  among  them  -were  mingled  some  typical  S.  thorndikei. 
There  were  about  one  per  cent,  of  both  Nos.  2  and  3  in  proportion  to 
typical  S.  thorndikei. 

No.  4  is  a  slender,  cylind)ical  form  Avith  the  first  three  whirls 
equal  in  diameter  and  the  margin  thrown  well  over  to  the  right,  the 
upper  tooth  missing,  and  the  frontal  bar  is  oblique  and  inclined  to  the 
right ;  very  dark  in  color,  with  heavy  fleckings,  and  the  color  within  is 
also  very  dark  broAvn.  Although  1  have  but  a  single  specimen  only  of 
this  firm  I  have  considered  it  remarkable  enough  to  mention.   Fig.  34,  D. 

jNo.  o.  Of  the  form  and  size  of  the  white  form,  No.  2,  but  pale 
brown  throughout,  slightly  flecked  on  the  striations  with  white.  I 
have  a  single  specimen  only  of  this  form,  but  mention  it  as  it  is 
remarkable. 

HABITS  AND  DISTRIBUTION. 

There  is  a  path  which  crosses  the  cemetery  from  the  entrance  that 
is  ({uite  fre(|uontly  used,  and  tluis  being  kept  free  from  herbage, 
it  forms  a  kind  of  barrier  which  prevents  a  mollusk  like  Strophia  from 
crossing  readily.  S.  curtissii  occupied  the  land  to  the  west  of  this  path, 
but  midway  between  the  gate  of  the  cemetery  and  the  hill  of  which  I 
have  spoken  in  the  account  of  the  preceding  species  I  found  the  colony 
of  S.  thorndikei,  but  to  the  eastward  of  thepathAvay  Avhich  thus  isolated 
them  from  the  Strophias  on  the  western  side. 
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Most  of  these  shells  were  on  the  ground  or  on  the  grass  near  it 
and  occupied  in  all  about  one  hundred  square  yards,  being  thus 
extremely  limited  in  distribution.  The  colony  had  recently  been 
much  disturbed  by  the  cutting  of  the  bushes  over  and  about  it  and 
some  specimens  had  been  thrown  across  the  path,  thus  it  was  diflficult 
to  trace  out  the  location  of  the  various  forms.  Thorndike's  Strophia 
was  quite  abundant  in  this  place,  but  I  could  not  trace  it  elsewhere  and 
am  sure  that  it  did  not  extend  its  range  beyond  the  borders  of  the 
path  to  the  westward,  nor  beyond  the  cemetery  wall  to  the  eastward, 
and  not  over  ten  yards  north  and  south.  All  specimens  were 
liybernating  when  we  found  them. 

I  have  named  this  species  for  Dr.  T.  "\Y.  Thorndike,  of  Boston,  an 
enthusiastic  naturalist,  who  accompanied  me  on  the  exi^edition  to  the 
Bahamas. 


30    STROPHIA  CINEREA  Novo. 
Cinerous  Strophia. 

Fig.  35.     A,  front  view  ;  B,  side  view,  both  of  the  type. 

DESCRIPTION. 

Sp.  cii.     Size,  rather  large.     Shell,  not   very  thick.     Striations, 
present.  Animal,  dark  brown  in  color. 
Whirls,  ten.     Examined  2,000  speci-  Fig.  3o. 

mens. 

Form  of  shell,  cylindrical,  the  first 
three  whirls  being  about  eqiial  in 
diameter,  the  fourth  is  but  little 
smaller,  then  the  shell  slopes  abruptly 
to  a  blunt  point  forming  an  angle  of 
sixty-five  degrees.  The  striations  are 
quite  numerous,  twenty-five  on  the 
first  Avhirl,  rather  prominent,  regular, 
arranged  in  lines,  slightly  inclined 
from  right  to  left  and  a  little 
narrower  than  the  interspaces  be- 
tween them  :  they   are   not  furrowed,  but  are  rounded  and  smooth. 

Aperture,  rather  small,  rather  open,  but  narrows  quickly  from  the 
entrance.  Lower  tooth,  not  prominent,  short,  about  04  high,  a  little 
more  than  twice  as  long  as  high,  and  its  position  is  about  central,  but 


strophia  ciiieroa,    B,  front  view  of  type, 
A,  side  view  of  the  same. 
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quite  near  the  frontal  bar,  about  .07  ;  ii  is  not  elevated  ;  the  upper  is 
represented  b}'  a  slight  protuberence. 

Marjrin  produced  forward  as  far  as  tlie  diameter  of  the  shell, 
slightly  inclined  to  the  right  a  trifle  beyond  the  diameter  of  the  shell, 
is  thickened  only  on  the  left  side,  and  here  but  slightly,  about  .Oo.  On 
the  light  it  is  reduced  into  a  sharpened  edge  that  projects  forward ;  on 
the  kit  the  margin  is  smoothly  rounded,  but  behind  it  is  developed  a 
roughly  sharpened  lateral  edge.  The  frontal  bar  is  narrow  but 
prominent,  projecting  well  forward,  completely  interrupting  the 
siriations. 

Color  of  shell,  pale  brown,  somewhat  mottled  with  white,  but  with 
the  striations  ivory  white.  Internally,  light  brown,  becoming  a  little 
paler  on  the  margin. 

DIMENSIONS. 

Size  of  type,  1.15  by  .4.").  Largest  specimen,  l.lo  by  .40. 
smallest,  .83  by  .-S?.  Greatest  diameter,  .oO  ;  smallest,  .36.  Longest 
specimen,  1.23  ;  shortest,  .83. 

OBSERVATIONS. 

There  is  considerable  individual  variation  even  in  the  type  locality 
of  this  Strophia,  and,  judging  from  my  past  experience  with  this 
species,  which  extends  over  a  period  of  about  ten  years,  there  is  some 
danger  of  the  type  form  becoming  extinct.  Of  this  matter,  however , 
I  shall  be  able  to  speak  more  positively,  I  trust,  in  my  next  instalment 
of  this  Monograph,  the  inclinations  being  to  a  form  with  coarser 
striations  and  fewer  of  them.  There  are  also  three  decided  forms 
which  are  as  follows  : 

No.  1  is  a  small  form,  .83  by  .37,  with  numerous  striations, 
twenty-nine  to  the  first  whirl ;  aperture,  more  contracted,  with  a 
thinner  margin  and  with  the  color  white,  slightly  mottled  with  very 
pale  brown.  This  form  occurs  in  the  type  locality,  and  forms  about 
fifty  per  cent,  of  the  whole  number  found. 

No.  2  is  about  the  same  size  and  form  of  the  type  l)ut  much 
darker  in  color,  the  interspaces  being  dark  brown,  and  the  striations 
pale  brown ;  the  interior  is  also  dark  brown,  pale  on  tooth  and  margin, 
nearly  white  on  lower  side  of  frontal  bar.  The  striations  are  narrower, 
being  about  one  half  the  width  of  the  interspaces.  This  form  fc  urs 
along  the  beach  of  Middle  Bay,  Hog  Island,  east  of  the  type  locality, 
and  is  not  very  common,  being  about  five  per  cent,  of  the  type  form. 
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No.  o  is  a  heavy  shell,  shorter  and  thicker  than  is  the  type,  l.lO 
by  .40,  with  a  thick  double  margin  (.10),  short,  prominent  central  tooth 
and  very  narrow  projecting  frontal  bar.  The  shell  is  white,  mottled 
with  very  pale  brown.  Of  this  singular  form  I  have  two  only,  and 
they  came  fron  the  northward  of  the  type  locatity. 

Strophia  cinerea  may  at  once  be  distinguished  from  all  other 
meml)ers  of  the  srenus  by  the  thin  margin,  thickened  slightly  to  the 
left,  which  is  produced  well  forward,  cylindrical  form  and  peculiar 
color.  No  other  Strophia,  with  which  I  am  familiar,  combines  these 
characters  in  one  species. 

This  species,  being  from  an  accessible  locality,  is  quite  common  in 
collections,  but  in  all  of  the  cases  where  I  have  seen  it  labled  it  has 
erroneously  borne  the  name  of  some  of  the  older  species  which  are 
from  widely  different  localities. 

The  species  has  been  known  for  many  years,  and  we  find  it 
figured  by  Edmund  A.  Crouch,  in  his  introduction  to  Lemarcke's 
Conchology,  in  1827,  plate  XV,  No.  2,  as  S.  mumia  I  (See  remarks 
regarding  this  on  page  194  of  Vol.  I,.) 

HABITS  AND  DISTRIBUTION. 

This  singular  and  interesting  Strophia  occurs  on  Hog  Island, 
along  the  shore  of  Middle  Bay,  which  is  on  the  south  side  of  the  key. 
The  shells  are  found  either  on  the  ground  or  attached  to  the  stems  of 
low  bushes  not  far  above  the  ground.  I  traced  them  about  a  hundred 
yards  along  the  bay  in  either  direction  ;  to  the  eastward  they  straggle 
out  somewhat  and  grow  into  form  No.  2,  but  to  the  westward 
terminate  more  abruptly,  and  do  not  occur  far  up  the  slope  of  the  hill, 
which  lies  to  the  northward,  excepting  as  stragglers,  to  be  mentioned 
under  head  of  the  next  sub-species. 

31    STROPHIA  CINEREA  ROBUSTA  Novo. 
Robust   Strophia. 

Fig.  oG,  A,  front  view  ;  B,  side  view  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size  large.  Form  robust.  Striations,  present.  Whirls, 
nine.     Examined,  seventy-five  specimens. 

Form  of  shell,  conical :  the  upper  whirl  being  the  largest,  and 
each   successive  whirl  smaller  in  regular  proportion  to  the  fourth, 
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Fig.  36. 


where  the  shell  slopes  abruptly  to  a  blunt  point,  forming  an  angle  of 
sixt}-eight  degrees.  The  striations  are  not  numerous,  twenty-three  to 
the  first  whirl,  are  rather  prominent,  quite  regular,  but  not  arranged 
in  lines,  nearly  straight  on  the  first  four  whirls,  but  are  slightly 
inclined  from  right  to  left  on  the  lower  whirls  ;  they  are  nol  furrowed 
but  are  smoothly  rounded,  and  are  about  as  wide  as  the  interspaces 
between  them. 

Aperture,  small  and  contracted  at  the  entrance,  measuring  a  little 
more  within  than  at  the  margin.  Lower  tooth,  quite  prominent,  about 
.04:  high,  less  than  twice  as  long  as 
high ;  it  is  slightly  elevated.  The 
upper  tooth  is  about  as  high  as  the 
lower,  and  extends  backward  aroum  t 
the  column. 

Margin,  not  produced  forward  as 
far  as  the  diameter  of  the  shell,  is 
slightly  inclined  to  the  right,  but  not 
beyond  the  diameter  of  the  shell,  but 
the  upper  whirl  bulges  out  from  it  on 
the  left,  about  half  the  width  of  the 
aperture.  The  margin  is  not  thick- 
ened, and  the  only  lateral  projection 
from  it  is  on  the  left,  and  that  is 
slight.     The  frontal  bar  is  thin,  but  intcrrui)ts  tlie  striations.  ! 

Color  of  shell,  externally,  ashy  brown,  with  the  striations  creamy  ] 
white.  Internally,  dark-brown,  creamy  white  on  edge  of  margin  and  j 
on  teeth.  ': 

DIMENSIONS.  • 

Size  of  type,  1.12  by  .iJo.  Largest  specimen,  1.37  by  .50:  small-  \ 
est,  .97  by  .30.  Greatest  diameter,  .05 ;  smallest,  30.  Largest  \ 
specimen,  1.25;  shortest,  .97.  i 


S^trophia  cinerea  robnsta. 
B,  -iile  view,  of  type. 


A,   front  view. 


OBSERVATIONS. 


Individual  variation  is  considerable,  but  is  mainly  toward  a  i 
cylindrical  form  with  a  thickened  margin  through  which  this  sub- 
species intergrades  with  typical  S.  cinerea.  but  through  a  small 
percentage  of  specimens,  some  of  which  have  ten  whirls.  The 
margin  of  some  specimens  is  also  thickened.  A  decided  form  is  as 
follows : 
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No.  1,  smaller,  l.("H)  by  .50.  Whirls,  still  nine,  but  with  the 
striations  much  more  numerous,  2(1  to  the  first  whirl.  The  upper  tooth 
is  not  as  prominent,  and  the  color  of  the  shell  is  paler. 

The  Robust  Strophia  may  be  distinguished  at  once  in  the  type 
form  from  S  cinerea  by  the  nine  instead  often  whirls,  but  there  is,  as 
stated,  some  gradations  toward  the  parent  stock. 

HABITS  AND  DISTRIBUTION. 

The  Robust  Strophia  occurs  on  the  north  side  of  Ilog  Island 
among  some  dwarf  palms  that  grow  directly  back  of  the  beach  ridge 
from  a  sandy  soil.  'J'hey  are  found  clinging  to  the  palm  stems  or 
leaves.  The  situation  in  which  they  are  found  is  rather  sheltered 
and  the  thickened  shell  has  doubtlessly  been  evolved  as  a  protection 
against  the  dryness  and  heat  of  the  sand  among  which  they  live. 
The  lack  of  any  extended  margin  in  both  this  and  the  parent  stock 
would  seem  to  indicate  that  the  animal  did  not  protrude  itself  as  far 
from  the  shell  as  is  usual  in  some  other  allied  species. 

The  small  form.  No.  1,  occured  beneath  palm  leaves  in  groups  of 
five  or  six,  but  neither  form  were  abundant. 

One  of  my  chief  reasons  for  considering  this  form  as  a  sub-species 
only,  is  that  I  found  an  occasional  specimen  of  typical  S.  cinerea, 
scattered  along  a  path  which  led  directly  from  the  beach  to  Middle 
Bay,  on  the  south  side  of  the  island,  which  is  the  home  of  the  Cinerous 
Strophia.  These  shells  are  doubtlessly  transported  accidentally  by 
persons  who  pass  along  the  path,  and  thus  as  the  colony  of  S.  robusta 
receives  an  occasional  recruit  from  the  parent  stock,  direct  inter- 
grades  occasionally  occur. 

32    STROPHIA  CIMEREA  TRACTA  Novo. 

Mettled  Strophia. 

Fig.  o7.  A,  front  view  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size,  about  medium.  Shell,  rather  thin.  Striations 
present.     Whirls,  ten.    Examined,  oOO. 

Eorm  of  shell,  a  pointed  cylinder,  the  first  whirl  being  the 
largest,  then  each  successive  whirl  is  a  little  smaller  than  that  above  it, 
to  the  fifth  whirl,  when  the  shell  slopes  to  a  rather  acute  point, 
forming  an  angle  of  fifty-eight  degrees.     The  striations  are  rather 
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are 

not 


Fig.  37. 


numerous,    twenty-six    on   the    first   whirl,    are  not  prominent, 
unite  regular,  but  not  arranged  in  lines.      They  are   very  smooth 
furrowed,  and  just  about  as  wide  as 
the  interspaces  between  them. 

Aperture,  rather  small,  a  little 
contracted  at  the  entrance.  Lower 
tooth  small,  about  .03  high,  not  as 
long  as  high,  and  but  slightly  elevated, 
and  is  about  central  in  position.  The 
upper  tooth  is  represented  by  a  slight 
protuberance. 

Margin,  produced  forward  about 
as  far  as  the  diameter  of  the  shell, 
is  very  slightly  inclined  to  the  right,  a 
trifle  beyond  the  diameter  of  the  shell, 
is  slightly  thickened,  measuring  about 
.04,  and  while  the  posterior  portion  is 
produced  backward  into  a  blunt  edge,  it  is  not  rolled  over.  The 
frontal  bar  is  narrow,  yet  interrupts  the  striations,  which  are,  however, 
slightly  indicated  within. 

Color  of  shell,  creamy  white,  beautifully  mottled  and  flecked 
Avith  yellowish  brown  and  umber,  the  markings  often  crossing  the 
striations.  Within,  deep  umber  brown,  paler  on  the  central  tooth 
and  fading  rather  abruptly  into  creamy  white  on  the  edge  of  the 
margin. 


B  A 

A,  Strophia  cinert'ft  trarta,  front  vie«  of 
type.  B,  Strophia  cinerea  nnitata,  front 
view  of  type 


DIMENSIONS. 

Size  of  type,  1.05  by  .45.  Largest  specimen,  1.02  by  .47 ; 
smallest,  .75  by  .37.  Longest  specimen,  1.25  ;  shortest,  .75.  Greatest 
diameter,  .47  ;  smallest,  .37. 


OBSERVATIONS. 

AVhile  the  type  form  preserves  its  identity,  and  prevails  in 
numbers,  this  is  one  of  the  most  unsettled  forms  of  Strophia  that  I 
have  seen,  as  it  has  developed  no  less  than  five  distinct  forms,  besides 
a  small  percentage  of  specimens  showing  corojilete  gradations  with 
typical  S.  cinerea.     The  forms  are  as  folloAvs : 

No.  1.  A  long  cylindrical  form,  with  the  first  three  whirls  ei^iuil 
in  diameter.    Otherwise  as  in  the  type.     Size  1,25  by  .42. 
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No  2.  A  color  form  nearly  white,  or  witli  a  few  pale  mottlings, 
otherwise  as  in  the  type. 

No.  o.  Form  and  size  about  as  in  the  type,  bnt  very  dark  brown 
throughout,  with  Avhite  striations,  which  are  more  numerous,  being 
twenty -fi\^e  or  more. 

No.  4  is  a  small  form,  .75  by  .o7,  with  nine  whirls  only,  but  the 
margin  is  considerably  thickened,  and  the  color  pale,  with  few  or  no 
Heckings.  Nos.  1,  2,  and  •»  are  not  very  common,  o  iistituting  a')0ut 
three  per  cent,  of  the  whole ;  of  No.  4  there  are  about  six  Y^er  ce  it. 

No.  0  is  the  most  remarkable  of  all,  b3ing  pure  ivory  Avhite  in 
color,  externally  and  internally,  with  a  thickened  margin  (about  .07), 
and  open  aperture.  Striations  coarse  and  flattened,  twenty  to  the  first 
whirl.  Both  teeth  are  very  prominent.  Size,  1.00  by  .37.  This 
form  recalls  No.  3  of  S.  cinerea,  but  is  smaller,  heavier,  and  whiter. 
I  have  four  shells  only,  and  did  not  three  of  them  show  some  gradations 
toward  form  No.  4,  I  should  not  hesitate  to  pronounce  it  a  distinct 
species,  as  it  is  very  far  removed  from  the  type.  Further  investiga- 
tions in  the  neighborhood  of  the  type  location  of  S  c.  tracta  may 
reveal  a  fixed  locality  for  this  shell. 

HABITS  AND  DISTRIBUTION. 

1  found  the  Mottled  Strophia  quite  common  in  a  very  restricted 
location  on  the  borders  of  a  field,  that  is  situated  nearly  on  the  extreme 
eastern  point  of  Hog  Island.  Here  they  were  clinging  to  the  grass 
and  herbage,  but  I  did  not  then  observe  any  fixed  location  for  the 
various  forms.  I  should  judge  that  the  form  was  of  quite  recent 
•jrigin.  and  has  not  yet  become  settled. 

33    STROPHIA   CINEREA  MUTATA  Novo. 
Changing  Strophia. 

Fig.  37,  B,  front  view*. 
DESCRIPTION, 

Sp.  Ch.  Size,  medium.  Shell,  rather  thick.  Striations,  present. 
Whirls,  ten.     Examined  100  specimens. 

Form  of  shell,  a  pointed  cylinder,  with  the  first  whirl  the  largest, 
then  each  successive  whirl  is  slightly  smaller  than  the  one  above  it,  as 
far  as  the  fifth  whirl,  when  the  shell  slopes  gradually  to  a  point,  form- 
ing an  angle  of  fifty-seven  degrees.     The   striations  are  numerous, 
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thirty  on  the  first  whirl,  are  small,  slender,  and  regular,  but  not 
arranged  in  lines  ;  they  are  slightly  inclined  from  right  to  left,  are  not 
furrowed,  but  arc  smooth  and  rounded  and  a  little  more  than  one  half 
as  wide  as  the  interspaces  between  them. 

Aperture,  rather  small,  and  considerably  contracted  at  the 
entrance.  Lower  tooth,  not  prominent,  about  .04  high,  and  about 
twice  as  long  as  high  ;  it  is  not  elevated,  and  is  set  back  about  once  its 
length.     The  upper  tooth  is  represented  by  a  mere  tubercle. 

Margin  produced  forward  nearly  as  far  as  the  diameter  of  the  shell, 
and  is  very  slightly  inclined  to  the  right,  a  trifle  beyond  the  diameter 
of  the  shell  ;  it  is  thickened  all  around,  hollowed  out  in  the  middle, 
and  then  projected  backward  into  a  sharp  edge,  which  is  not  rolled 
over.  The  frontal  bar  is  very  thin  and  completely  interrupts  the 
siriations. 

Color  of  shell,  deep  umber  brown,  with  most  of  the  striations 
creamy  white.  Brown  within,  becoming  creamy  white  on  the  edge  of 
the  margin  and  frontal  bar. 

DIMENSIONS. 

Size  of  type,  l.lo  by  .40.  Largest  specimen,  1.14  by  .50. 
smallest,  .88  by  .oS.  Greatest  diameter,  .50;  smallest,  .38.  Longest 
specimen,  1.25  ;  shortest,  .88. 

OBSERVATIONS. 

Individual  variation  consists  of  gradual  gradation  into  a  smaller 
form,  on  one  hand,  with  rather  less  number  of  striations,  twenty-five 
on  first  whirl,  and  on  the  other,  to  a  larger,  thicker  form  with  more 
numerous  striations,  thirty-seven  on  the  first  whirl,  but  there  is  no 
decided  form  among  these. 

No.  1.  The  only  inclination  to  assume  a  form  is,  singularly 
enough,  one  which  grades  directly  into  typical  S.  cinerea.  In  fact,  at 
one  extremity  of  this  form  we  have  a  cylindrical  shell  much  like 
typical  S.  c.  mutata,  and  at  the  other,  shells  which  I  confess  I  cannot 
distinguish  in  the  smallest  particular  from  typical  S.  cinerea. 

The  presence  of  this  shigular  sulvspecies  of  S  cinerea  on  Long 
Key  was  a  great  surprise  to  me,  the  more  so,  as  on  Spruce  Key,  an 
island  only  about  a  half  mile  to  the  north  of  Long  Key,  I  found  two 
distinct  species,  not  only  different  from  anything  on  eitlier  Hog  Island 
or  on  New  Providence,  but  varying  widely  from  one  another. 
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Typical  specimens  of  tiie  Changing  Strophia  arc  very  beautiful 
and  so  utterly  different  from  S.  cinerea  tliat  no  one  would  suspect  the 
relationship,  but  that,  too,  as  stated,  complete  gradations  occur 
between  the  two.  I  do  not  hesitate  to  affirm,  however,  that  this 
species  is  of  (juite  recent  origin  and  that  it  has  not  had  time  to 
completely  change.  My  reas  jn  for  making  this  statememt  is  mainly 
because  I  could  not  find  any  dead  specimens  of  any  forms  on  the 
ground,  as  is  the  case  among  old  establislicd  si^ecies.  This  is  also  true 
in  regard  to  the  Mottled  Strophia. 

How  long  it  takes  to  evolve  a  form  of  Strophia  with  characters  so 
widely  different  as  those  exhibited  by  this  one,  it  is  difficult  to  say,  with 
our  present  knowledge  of  the  subject.  I  should  think,  however,  that 
these  mollusks,  when  placed  under  a  widely  different  environment  from 
that  under  which  they  had  been  living,  would  begin  to  change  in  two 
or  three  generations  :  but  what  the  length  of  the  life  of  a  single  indi- 
vidual is,  and  how  long  it  is  in  coming  to  maturity  is  impossible  to 
say.  Judging,  however,  from  the  fact  that  in  the  winter  it  is  so 
difficult  to  find  a  young  Strophia  with  less  than  four  whirls,  that,  with 
all  my  experience,  I  never  saw  a  specimen  with  less  than  this  number, 
it  is  probable  that  they  grow  quite  rapidly,  especially  in  summer,  and 
probably  acquire  their  full  size  in  one  year.  Twenty  years  would 
mean  much  to  a  colony  of  Strophia,  and  would  naturally  produce  many 
changes,  while  in  a  hundred  years  I  should  think  that  many  species 
would  grow  old  and  become  extinct. 

Be  these  matters,  which  are,  after  all,  somewhat  speculative  (but 
not.  perhaps,  as  much  as  they  seem)  as  they  may,  here  we  have  in 
this  Strophia  a  fine  example  of  the  changing  of  one  species  into  another. 
and  also  very  clearly  shows  how  careful  we.  of  to-day,  must  be  in 
recording  all  the  steps  of  change  in  order  that  future  generations  mav 
benefit  by  our  researches. 

The  typical  Changing  Strophia  may  be  at  once  recognized  by  the 
dark  color,  white,  and  numerous  striations. 

HABITS  AND  DISTRIBUTION. 

I  found  the  Changing  Strophia  on  March  2.9,  1803,  clingincr  to 
shrubs  along  the  rocky,  northern  shore  of  the  Avestern  half  of  Long 
Key,  an  island  that  lies  about  a  mile  east  of  Ilog  Island.  I  traced  the 
shells  westward  along  the  shore  as  far  as  the  little  bay  on  which  the 
Marine  Hospital  stands  and  eastward  to  a  sand  beach  about  midwav 
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on  the  key.  They  were  not  found  more  than  a  few  yards  back  from 
the  water's  edge.  As  the  weather  had  been  very  dry  all  of  the  shells 
were  fixed  and  hybernating. 

34     STROPHlA  ALBEA    Novo. 
Pink  Strophia. 

Fig.  38.     A,  front  view  ;  B,  side  view  of  tj-pe. 

DESCKIPTION. 

Sp.  Cii.  Size,  rather  small.  Shell,  quite  thick  and  heavy. 
Striations,  present.     Whirls,  nine.    Examined  forty  specimens. 

Form  of  shell,  a  pointed  cylinder,  the  first  whirl  being  the  largest, 
then  each  successive  whirl  is  a  little 
smaller  to  the  fourth  whirl,   then   the  FiG.  38. 

shell  slopes  gradually  to  the  top, 
forming  an  angle  of  forty-five  degrees. 
The  striations  are  numerous,  twent}'- 
five  to  the  first  whirl,  are  not 
prominent,  but  are  very  regular, 
appearing  like  little  half  cylinders  laid 
against  the  shell ;  they  are  thus 
rounded,  and  are  highly  polished, 
without  any  furrows  whatever,  and 
are  about  one  half  as  wide  as  the 
interspaces  between  them. 

Aperture    rather  small,  slightly 
contracted    at   entrance,   and    rather 

oval.  Lower  tooth  prominent,  about  .04  high,  and  twice  as  long  as 
high  ;  not  elevated,  and  set  back  about  once  its  length  from  the  frontal 
bar.     Upper  tooth  quite  well  developed. 

Margin  produced  forward  about  as  far  as  the  diameter  of  the 
shell,  is  thickened  all  around,  measuring  about  .03.  is  grooved,  and  the 
posterior  portion  is  produced  into  a  deep  edge  which  is  not  rolled 
bpckward.  The  frontal  bar  is  comparatively  thin,  but  completely 
interrupts  the  striations. 

Color  of  shell,  dark  flesh  color  throughout  boty,  externally  and 
internally,  extending  also  over  the  striations,  paler  on  the  apex  and 
margin,  with  no  indications  of  fleckings  or  markings  of  anv  kind. 


strophia  albca. 
view  of  type. 


A.    front   view,  B,   sific 
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DLMENSIONS. 

Size  of  type,  1.00  by  .3(5.  Largest  specimen,  1.10  by  .37  : 
smallest,  .81  by  .36.  Greatest  diameter,  A6  ;  smallest,  .<>(j.  Longest 
specimen,  1.10;  shortest,  .81. 

OBSERVATIONS. 

There  is  but  little  variation  in  this  delicately-tinted  Strophia, 
either  in  form,  color,  or  size.  The  peculiar  flesh  colored  tint  recalls 
at  once  the  color  of  Strophia  nuda,  described  in  Vol.  I,  of  these  Con- 
tributions, but  that  shell  was  smooth  and  of  quite  a  dilFerent  form.  I 
know  of  no  other  Strophia  which  exhibits  this  singular  color. 

HABITS  AND  DISTRIBUTION. 

I  found  Strophia  albea  on  the  south  side  of  Spruce  Key  (See  fig. 
40),  clinging  to  the  scanty  shrubbery  that  grows  from  the  naked  rock 
on  this  nearly  desolate  little  island.  It  evidently  forms  an  example 
of  a  nearly  extinct  species  for,  although,  in  company  with  Mr.  Curtiss 
I  searched  with  great  care,  but  three  living  specimens  were  obtained  on 
the  entire  key,  yet  the  ground  was  strewn  with  dead  specimens,  many 
of  which  showed  marks  of  having  been  on  the  rocks  for  years. 

35    STROPHIA  CORYI  Novo, 

Cory's  Strophia. 

Fpfi.  39,  A,  Front  view,  B,  side  view  of  type, 

DESCRIPTION. 

Sp.  Cil.  Size,  medium.  Shell,  quite  heavy,  Striations,  present. 
Whirls,  ten.     Examined,  2,000  specimens. 

Form  of  shell,  quite  cylindrical,  the  first  three  whirls  being 
ubout  equal  in  diameter,  the  fourth  is  but  little  smaller,  then  the 
shell  slopes  to  a  rather  blunt  point,  forming  an  angle  of  fifty-five 
degrees.  The  striations  are  not  numerous,  nineteen  to  the  fii-st  whirl ; 
they  are  not  prominent,  very  regular,  not  furrowed,  but  rounded, 
marrow,  ai-e  about  half  as  wide  as  the  interspaces  between  them,  but 
?ire  not  arranged  in  lines,  and  very  slightly  inclined  from  right  to 
left. 

Aperture,  quite  small  and  rather  contracted.  Lower  tooth,  quite 
jjrominent,  about  .04  high;  and  about  twice  as  long  as  high,  nearly 
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central  in  position,   a  little  elevated,   and  set   back   about  once  Its 
length.     The  upper  tooth  is  about  half  as  high  as  the  central,  is  placed 
low,  being  but  little  above  the  top  of 
the  lower  tooth. 

Margin,  produced  forward  as 
far  as  the  diameter  of  the  shell,  i8 
slightly  inclini^l  to  the  right,  a  trifle 
beyond  the  diameter  of  the  shell.  It 
is  considerably  thickened  (.07),  with 
the  edge  projected  backward,  and 
shapened,  but  not  rolled  downward. 
The  frontal  bar  is  quite  well  developed, 
and  interrupts  the  striations,  which 
are,  however,  slightly  indicated  within 
it. 

Color  of  shell,  exteraally,  deep 
ashy  brown,  with  the  striations  creamy  white ;  internally,  also  brown, 
a  little  paler  than  on  the  outer  surface,  becoming  creamy  Avhite  on  the 
tooth,  margin  and  frontal  bar. 


Atrophia    curyi,     A, 
Tiew,  of  type. 


front    view,   B,   sue 


DIMENSIONS. 

Size  of  type,  1.00  by  .40.  Largest  specimen,  1,12  by  .42;  small- 
est, .G2  by  .-SG.  Greatest  diameter,  .45 ;  smallest,  oG.  Largest 
specimen,  1.12;  shortest,  .G2. 

OBSERA^ATIONS. 

The  type  form  is  very  abundant,  proportionately,  and  there  is 
comparatively  little  variation  that  can  be  considered  as  purely 
individual.  What  little  there  is  consists  in  a  thinner  or  thicker  margin, 
and  slightly  finer  or  coarser  striations,  but  there  are  five  distinct 
forms  developed,  which  are  as  follows ; 

No.  1  is  an  elongated  cylindrical  form  with  the  first  four  whirls? 
equal  in  diameter,  and  a  thinner  margin.  This  form  grades  directly 
toward  S.  cinerea,  and  I  have  three  specimens  that  are  direct 
reversions  toward  that  species.     Size,  1.10 by  l.oG. 

No.  2.  This  is  a  singular  form,  nearly  pure  white  in  color, 
shorter,  with  nhie  whirls  only,  faintly  yellowish  Avithin,  and  slightly 
tinted  with  brownish  between  the  striations.  Size,  .97  by  .47.  This 
form  recall.^^  the  white  No.  '!.  wliieh  has  been  evolved  from  S.  cinerea 
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No.  8  is  a  form  with  more  numerous  striations,  tAvcnty-four  to  the 
first  whirl,  an  1  they  are  finer,  tho  shell  i'^  dirkcr,  with  dark  umber 
blotches,  wliich  often  cross  the  striations. 

No.  4.  A  short  firm,  with  nine  whirls,  and,  excepting  this,  is  a 
miniature  of  the  type.     Size.  .70  by  .oO. 

No.  5.  The  smallest  of  all,  with  a  very  thin  margin  and  with 
numerous  striations,  30  to  the  first  whirl,  and  the  color,  with  -ut  and 
within,  is  much  paler  than  in  the  type.     Size,  .05  by  .^7. 

This  last  form  is  almost  sub-specific,  but  there  still  remain  too 
many  specimens  having  intermediate  characters,  that  bind  them  to 
other  forms,  to  so  consider  it. 

Form  No.  1  is  very  rare,  less  than  one  per  cent,  of  the  whole. 
No.  2  is  more  common,  about  .10  per  cent,  of  the  whole.  No.  3  is  less 
common,  about  1  per  cent.;  while  Nos.  4  and  5  are  more  abundant, 
and  form  about  five  per  cent,  of  the  whole. 

Cory's  Strophia  may  he  known  by  the  heavy  shell,  thick  margin, 
and  peculiar  brown  color,  with  the  contrasting  creamy  white  striations. 

I  have  nametl  this  species  for  Mr.  Charles  B.  Cory,  the  well 
known  ornithologist,  who  has  exhibited  considerable  interest  in 
West  Indian  shells,  especially  in  the  genus  Strophia. 

HABITS  AND  DISTRIBUTION. 

Cory's  Strophia  is  an  abundant  species  on  the  extreme  west  end 
of  New  Providence,  and  is  found  clinging  to  bushes  and  herbage  that 
grow  along  the  bay.  I  traced  it  northward  as  far  as  the  open  grounds 
which  lie  about  the  single  house  that  stands  on  this  bay,  and  south- 
ward as  far  as  the  bushes  extend,  and  eastAvard  to  the  pine  w^oods. 

In  regard  to  the  locality  occupied  by  the  forms,  I  cannot  speak 
with  certainty,  as  I  did  not  collect  all  of  the  specimens  Avhich  were 
procured,  and,  in  fact,  had  a  few  hours  only  in  wliich  to  examine  the 
locality,  as  we  came  to  anchor  in  the  bay  for  a  short  time,  when  we 
were  bound  for  Ahdros. 

One  of  the  most  singular  things  that  I  have  to  state  regarding 
this  Strophia,  is  the  fact  that  I  found  five  undoubted  specimens  on 
Spruce  Key.  Two  of  these  only  were  living,  all  the  rest  were  dead. 
Thus  on  this  little  key,  which  is  only  a  few  hundred  yards  long,  live 
two  species  of  Strophia. 

We  have  seen  that  even  among  typical  Strophia  cinerea  there  is 
aninclination  to  evolve  a  white  form  (No.  3)  and  that  this  is  quite  like 
form  No.  2,  which  is  evolved  by  S.  coryi.     We  also  find  that  through 
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form  No.  1  of  S.  coryi,  there  is  a  decided  tendency  to  a  reversion 
towards  S.  cinerea,  in  fact,  I  have  two  specimens  which  are  nearly  or 
quite  typical  S  cinerea.  I  do  not  hesitate  to  affirm  with  these  facts  in 
view,  showing  so  clearly  the  relationship  of  the  two  species,  that  S. 
coryi,  as  found  on  the  west  end  of  New  Providence,  is  derived  from  S. 
cinerea.  Now  comes  the  question  as  to  where  the  specimens  of 
S.  coryi  which  I  found  on  Spruce  Key  came  from.  Has  S.  cinerea 
evolved  two  colonies  of  S.  coryi,  one  for  Spruce  Key  and  one  for  the 
west  end  of  New  Providence  ? 

The  presence  of  a  species  of  Strophia  evolved  from  S.  cinerea  on 
the  west  end  of  New  Providence  is  accounted  for   by   supposing,  quite 
reasonably,   that  the    parent     stock    was   transported  there   by  the 
persons  who  settled  on  the  plantation  which  is  now  there,  the  house  of. 
which  I  have  spoken  as  being  near  the  colony  of  Strophia  coryi. 

Now  in  regard  to  the  specimens  of  S.  coryi,  found  on  Spruce  Key, 
it  sepms  more  reasonable  to  suppose,  that  they  also  were  evolved 
directly  from  the  parent  stock  of  S.  cinerea,  possibly  through  form  No. 
3,  than  to  suppose  that  they  were  transported  from  the  west  end  of 
New  Providence,  some  twenty  miles  away.  The  shells  from  Hog 
Island  could  have  reached  Spruce  Key  through  the  agency  of  ocean 
currents,  as  will  be  seen  by  consulting  the  diagrammatic  chart  given 
in  fig.  40. 

The  scale  of  this  chart  is,  roughly  estimated,  about  two  inches  to 
the  mile.  A,  is  Hog  Island,  e,  Middle  Bay,  the  heme  of  typical  S. 
';inerea,  C,  is  Spruce  Key.  but  as  the  tide  sets  east  an  1  Avest  through 
Nassau  Harbor,  in  the  ebb  and  flood,  and  north  and  south  through  the 
Narrows,  N,  between  Hog  Island  and  Long  Island,  B,  a  shell  falling 
into  the  water  at  c,  would  quite  possibly  reach  Spruce  Key  on  the 
ebb  tide. 

In  order  that  the  reader  may  more  fully  comprehend  the 
localities  inhabited  by  the  interesting  species,  sub-species  and  form? 
of  Strophia,  in  the  immediate  neighborhood  of  Hog  Island,  I  give  the 
accompanying  diagrammatic  chart. 

E,  is  a  portion  of  New  Providence,  east  of  Spoiter's  Key.  A,  is 
the  cemetery,  and  the  locality  bordered  by  the  dotted  lines,  shows  the 
range  of  S.  curtissii,  extending  as  far  east  as  Waterloo,  b.  In  the 
midst  of  these  bounds,  and  in  the  cemetery,  is  the  limited  range  of  S. 
thorndikei,  t. 

Leaving  the  main  island  of  New  Providence,  we  cross  to  Spotter's 
Kev,  the  eastern  end  of  which  is  shown  at  D.     This  is  the  home  of  the 


monoijrapii  of  the  genu?  atrophia. 
Fig.  40. 


Diagramraatic  Chart  of  localities  inhabited  by  species  of 
Strophia.  A,  Hog  Island :  B,  Long  Island :  C,  Spruce  Key :  D, 
Spotter's  Key;  E.  a  portion  of  New  Providence :  F,  Salt  Key :  H, 
Nassau  Ilarlx^r:  N.  Narrows  :  a,  Strophia  curtissii  (the  dotted  lines 
indicate  boundary  limits)  :  b.  Waterloii ;  e.  Middle  Bay  and  Strophia 
cinerea :  f,  S.  c.  robusta :  g.  S.  c.  tracta  :  h,  S.  c.  mutata :  k.  bay, 
near  hospital  buildings  ;  i.  sand  beach  :  o.  old  magazine :  t,  Strophia 
thorndikei  in  the  cemetery.  The  arrows  indicate  the  course  of  the 
currents  at  flocul  tide. 
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long-toothed  form  of  S.  curtissii  (No.  4). 

Crossing  another  narrow  channel,  further  north,  we  come  to  Hog 
Island,  and  at  e,  is  Middle  Bay,  before  mentioned,  witli  S.  cinerea 
living  along  its  border,  a  widely  different  apecies  from  those  which  are 
found  on  the  east  end  of  New  Providence. 

Crossing  the  hill  back  of  the  bay,  then  a  swampy  valley,  we  ascend 
the  hills  which  fonn  the  beach  ridge  and  ome  to  the  scattered  colony 
of  S.  c.  robusta,  f. 

To  the  eastward  on  the  sonthem  side  of  the  point  of  the  island  is 
the  restricted  colony  of  S.  c.  tracta,  g. 

Crossing  the  Narrows,  N,  which  are  about  one  fourth  of  a  mile 
wide,  we  find  the  western  end  of  Long  Island,  B. 

[I  will  here  remark,  that,  probably  owing  to  the  great  extent  of  the 
Bahamas,  the  names  of  some  small  keys  are  applied  to  more  than  one 
island.  For  example,  we  have  this  name  "Long"  ap])lied  to  no  less 
than  three  different  keys :  one  near  New  Providence,  as  now  given,  one 
near  Rum  Key,  and  one  in  the  Crooked  Island  Passage,  further  south.] 

The  buildings  of  the  hospital  occupy  the  western  eud  of  Long 
Island,  and  to  the  north  of  them  is  a  little  bay,  k,  east  of  this  bay, 
around  the  point,  the  colony  of  S.  c.  mutata  begins,  and  extends  to  a 
sand-beach,  midway  of  the  key  at  1,  thus  in  the  chart  the  western 
half  only  of  Long  Island  is  given.  North  of  the  western  end  of  Long 
Island  is  the  little  rocky  islet  known  as  Spruce  Key,  on  which  two 
distinct  species  of  Strophia  live,  or  did  live  at  the  time  of  my  visit, 
^larch  2iHh,  18!»3,  namely,  S  albea  and  S.  coryi  (see  c). 

At  F,  directiy  north  of  H'^g  Island,  is  the  desolate  Salt  Kej^,  whicli 
I  have  not  yet  visited,  and  so  cannot  say  whether  it  contains  any 
species  of  Strophia  or  not. 

It  is  still  too  early  in  the  course  of  my  investigations  to  even 
speculate  intelligently  as  to  tl>e  probable  origin,  time  of  distribution^ 
etc.,  of  the  various  forms  of  Stro}>hia  f  jund  in  this  locality,  but  this 
chart  will,  1  trust,  prove  of  interest  in  showing  the  direct  localities  in 
which  the  mollusks  of  which  we  are  treating  occur. 

As  an  interesting  item  in  the  habits  of  S.  corj'i,  I  have  to  add  that 
since  the  last  sentence  regarding  that  species  was  written  one  of  the 
type  specimens  contained  in  a  box  on  ray  table  has  left  his  fellows, 
crawled  up  the  sides  of  the  box  about  an  inch  and  a  half,  and  fixed 
itself  there.  Now  this  specimen  was  taken  on  the  west  end  of  New 
Providence  on  April  17th,  181'<>,and  last  night,  that  of  December  14thr 
1894,  it  has  shown  signs  of  life.    This  shell  has,  duiing  these  twenty 
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months,  been  kept  in  a  box,  with  others,  and  although  some  showed 
signs  of  life  during  the  summer  of  1893,  they  have,  so  far  as  I  have 
observed,  all  remained  quiet  up  to  this  time.  Of  course  they  have 
been  kept  in  a  warm  room  and  in  the  drawer  of  a  cabinet,  where  they 
have  been  but  little  disturbed.  This  incident  is  very  instructive  as 
showing  the  gi-eat  length  of  time  in  which  at  least  individuals,  of  this 
group  of  animals  can  live  under  adverse  circumstances.  See  further 
remarks  on  this  head  under  Strophia  grayi  and  S.  ritchiei. 

36   STROPHIA  RITCHIEI    Novo. 
Ritchie's  Strophia. 

Fig.  41.     A,  front ;  B,  side  view  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size  large.  Shell,  heavy.  Striations,  present.  "Whirls, 
ten.     Examined,  1,000  specimens. 

Form  of  shell,   inclined   to   be  cylindrical ;  the   fii'st  two   whirls 
being  equal  in  size  and  the  third  is  bat 
little  smaller,  and  from  this  the  shell  Fig.  41. 

slopes  to  a  rather  rounded  point,  form- 
ing an  angle  of  sixty-five  degrees. 

The  striations  are  rather  nume- 
rous, twenty-three  to  the  first  whirl, 
are  regular,  but  not  arranged  in  lines, 
about  as  wide  as  the  interspaces  be- 
tween them,  and  although  rounded  and 
smooth,  without  furrows,  are  not 
polished. 

Aperture,  not  very  small,  and 
open.  Lower  tooth  large  and  promi- 
nent, about  .08  high,  and  about  as 
wide  at  the  base  as  it  is  high,  and 
nearly  one  and  one  half  times  as  long 

as  high.  Its  position  is  central,  and  it  is  set  back  a  little  less  than  its 
length.     Upper  tooth  represented  by  a  slight  tubercle. 

Margin,  produced  forward  nearly  as  far  as  the  diameter  of  the 
shell,  and  is  slightly  inclined  to  the  right,  slightly  beyond  the  diameter 
of  the  shell.  It  is  thin  and  rounded,  but  not  produced  into  any  edge 
whatever.     The  frontal  bar  is  extremely  well  developed,  and  so  com- 


strophia  ritchiei, 
of  type 


A,  front ;  B,  side  view 
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jiletely  interrupts   the    striations    that     tliere   is  no  trace   of  them 
within  it. 

Color  of  shell,  dull  white  throughout,  without  markings  of  an}' 
kind.     Within,  flesh  color,  fading  into  white  on  the  teeth  and  margin. 

DIMENSIONS, 

Size  of  type,  l,-)7  by  ,57.  Largest  specimen,  1,37  by  .Or>, 
smallest,  1.10  by  .40.  Greatest  diameter,  .(iO  ;  smallest  AC>.  Longest 
specimen,  1.40;  shortest,  1. 10. 

OBSERVATIONS. 

The  type  form  Is  verj^  constant,  pure  individual  variation  being 
but  slight.  There  is  an  inclination  toward  a  mure  cyUndrical  form 
with  the  first  three  whirls  equal,  and  some  specimens  show  a  slightly 
thickened  mai-gin,  but  as  a  rule,  this  is  as  in  the  type,  and  no  thicker 
than  the  shell.  The  whirls  vary  in  this  form  from  ten  to  twelve. 
There  are  however,  the  following  well-marked  forms  : 

No  i.  About  the  foi-m  and  size  of  the  type,  but  with  more 
numerous  stnations,  twenty-five  to  the  first  whirl.  The  margin  is 
thinner,  Avith  the  edge  sharpened,  and  the  aperture  smaller  and  more 
contracted.  The  color  is  ashy  brown,  with  the  striations  creamy 
white,  and  the  color  within  is  rather  dark,  jmrplisb  brown.  In  this 
form  there  are  individuak  with  slightly  coarser  striations,  20  to  22  to 
the  first  whirl.  These  usually  have  a  thickened  margin  and  a  more 
cylindrical  form,  lliis  form  is  not  very  common,  being  ab'^ut  one  per 
cent  of  the  whole. 

No.  2  is  a  small  form,  LIO  by  .47,  but  Avith  ten  whirls,  and  Avith 
only  sixteen  striations  to  the  first  whirl,  and  the  first  three  whirls  are 
equal  in  diameter.     Otherwise  as  in  the  t}^)e. 

No.  o.  Cylindrical,  with  eleven  whirl*,  the  first  three  of  Avhich 
are  equal  in  diameter.  The  striations  are  a  little  less  numerous  than 
in  the  type,  but  the  margin  is  rounded,  but  not  thickened.  There  is  a 
,<<light  individual  tendency  in  this  form  to  assume,  with  fewer  striations, 
the  thin  shai'j>ened  margin  seen  in  the  next  species.  S.  grayi,  but  1 
can  find  no  fewer  than  eighteen  striations  in  any  specimen,  therefore  it 
is  the  extreme  form  is  not  typical  S.  grayi.  These  are  about  one 
half  per  cent  of  the  whole  of  this  fonao. 

No.  4  is  a  remarkable  form  typically  and.  in  fact,  an  incipient 
species,  but  with  two  many  gradations  yet   t<»  jermit  a  consistent 
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naming.  The  general  fo;-m  isabunt  that  of  t\'pical  S.  ritchiei,  but- the 
aperture  is  wider  and  decidedly  more  open,  but  above  all  the  striations 
are  vtry  numerous,  thirty-four  to  the  first  whirl,  and  althoujih  they 
are  narrow,  they  are  so  crowded  as  to  he  wider  than  the  interspaces 
b  tweenthem.  The  color  is  dull  white,  faintly  tinted  with  flesh  color 
within. 

This  Strophia  may  be  readily  known  by  tlie  large  size,  white 
color,  projecting  and  thin  margin,  with  its  prominent  frontal  bar.  There 
is  a  superficial  resemblance  to  S.  alba,  but  alba  has  a  wider,  more 
flaring,  margin,  with  the  edge  rolled  over  and  sharpened,  and  with  the 
frontal  bar  not  at  all  well  developed.  The  central  tooth  is  also  small  in 
all  a,  and  set  back  from  the  bar  about  twice  its  width.  From  S.  grayi 
it  may  be  distinguished  as  given  under  that  heading. 

I  have  named  this  fine,  large  Strophia  for  Mr.  John  Ritchie,  Jr., 
of  Boston,  the  well  known  conchologist  and  scientist,  who,  from  the 
beginning,  has  exhibited  the  utmost  interest  in  my  work  upon  this 
genus. 

HABITS  AND  DISTRIBUTION. 

Highburn  Key  lies  to  the  eastward  of  what  is  known  as  the 
Middle  Ground,  an  expanse  of  shallow  water  about  thirty  miles  wide 
that  stretches  out  toward  the  Atlantic  from  New  Providence.  The 
key  is  partly  divided  in  two  by  bays  which  break  into  the  land  north 
and  south  .hence  forms  a  rude  letter  H,  with  a  rather  wide  cross  bar. 
Both  the  eastern  and  western  arm  of  the  key  are  made  up  of 
hills,  but  those  to  the  eastward  are  higher  and  a  little  wider,  than 
those  to  the  westward. 

We  entered  the  bay  on  the  south  of  the  key  and  landed  near  its 
head.  Almost  immediately  upon  looking  about  I  saw  specimens  of 
Ritchie's  Strophia.  They  were  clinging  to  the  stems  of  bushes  and 
here  occurred  the  typical  form,  I  traced  it  back  along  the  eastern 
hills  northward  for  about  a  mile,  a  short  distance  beyond  the  ruins  of 
the  only  building  that  stands  on  the  key,  and  southward  to  the 
sonthern  point  of  this  division  of  the  key,  but  at  this  point  the  brown 
form.  No.  1,  Avas  more  prevalent,  growing  in  the  shade  of  the  thicker 
shrubbery.  Westward  it  spreads  to  the  front  of  the  hills  of  that 
division  of  the  key  but  is  not  found  on  them.  Thus  it  has  quite  an 
■extended  range,  occupying  about  a  half  of  a  square  mile,  but  it  is  no- 
where numerous,  as  compared  with  many  other  species  of  th€  genus. 
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One  of  the  most  striking  features  of  this  species  appears  to  be  its 
powers  of  endurance.  I  have  now' a  number  of  living  specimens  that 
were  collected  un  Highburn  Key  on  April  8th,  1893,  that  have  been 
kept  in  a  box  in  my  cabinet.  Last  summer  they  gave  me  some  trouble 
by  wandering  about  over  the  other  boxes,  but  have  not  attempted  to 
move  much  since,  but  today,  December  loth,  I  pierced  the  shell  of  one 
and  found  the  animal,  which  is  a  pale  horn  color,  lively,  and  it  imme- 
diately shrunk  back  a  whirl  in  from  the  broken  portion  of  the  shell, 
but  did  not  form  the  usual  partition.  Although  I  put  both  this  specimen 
and  that  of  Cory's  Strophia,  of  which  1  have  spoken,  in  water,  j-et  the 
animals  have  not  as  yet  ventured  out  of  their  shells. 

37    STROPHIA   GRAYI  Novo. 

Gray's   Strcphia. 

Fig.  42,  A,  front,  B.  side  view,  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size,  rather  large.  Shell,  thick  and  heavy.  Striation.«. 
present.     Whirls,  eleven.     Examined  70<)  specimens. 

Form  of  shell,  cylindrical,  the  first  three  whirls  leing  about  equal 
in    diameter,    the    fourth     is  a    little 
smaller :   then   the  shell     slopes   to  a 
blunt  point,  forming  an  angle  of  sixty- 
nine   degrees. 

The  striations  are  not  numerous, 
sixteen  to  the  first  wliirl.  are  rather 
prominent,  not  very  regular,  and  not 
arranged  in  lines ;  they  are  not  fur- 
rowed, are  smoothly  rounde<l,  and 
slightly  polished ;  the  interspaces 
between  them  are  wider  than  they 
are,  and  furrowed  with  longitudinal 
lines  of  growth. 

Aperture  small,  witli  the  corners 
decidedly  angular,  especially  below, 
slightly  contracted  at  the  entrance. 
Lower  tooth  quite  prominent,  XH  high,  as  wide  as  iiigh,  and  twice  a.s 
long  as  high  :  it  is  set  very  far  back.  .12  from  the  frontal  bar,  is  not 
at  all  elevated,  and  is  about  central  in   position.    I^pi.er  tooth  absent. 


Fic.  42. 


Slrophia   gniyi. 
view  oftyiif 


A.    fr-'iit   view,  B.  s».|i 
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Margin  produced  forward  bej'ond  the  diameter  of  the  shell, 
is  inclined  to  the  rij^ht  beyond  the  diameter  of  the  shell  ;  is 
tiiinner  than  the  shell  behind  it,  and  the  edge  is  sharpened  without 
being  rolled  over,  but  is  much  roughened  on  the  sides  by  lines  of 
growth.  The  frontal  bar  is  developed  to  a  remarkable  degree,  pro- 
truding far  beyond  the  shell  (.OS),  as  far,  in  fact,  as  the  rest  of  the 
margin,  and  has  three  or  four  lines  of  growth  between  its  edge  (which 
is  thin,  sharpened  as  in  the  other  portions  of  the  margin)  atid  the 
striations. 

Color  of  shell,  throughout,  externally,  dull  white;  internally,  deep 
brown,  fading  into  white  on  the  tooth  and  margin  beyond  it. 

DIMENSIONS. 

Size  of  type,  1.25  by  .60.  Largest  specimen,  1.40  by  .()7 ; 
smallest,  1.05  by  .47.  Longest  specimen,  1.40;  shortest,  l.Oo. 
Greatest  diameter,  .07  ;  smallest,  .47. 

OBSERVATIONS. 

Individual  variation  is  mainly  in  the  direction  of  a  form  with 
fewer  striations,  sometimes  as  few  as  thirteen  only  are  fotind.  Some 
individuals  have  the  upper  tojth  developed,  then  there  are  more 
striations,  and  the  margin  is  thicker,  with  the  edge  smoothed  and  not 
sharpened  as  in  the  type.  I  regard  these  specimens  as  decided  rever- 
sions toward  S.  ritchiei  which  is  undoubtedly  the  parent  stock  of  this 
species.  In  concluding  that  S.  ritchiei  is  the  older  species  I  have 
been  guided  not  only  by  the  fact  that  S.  grayi  shows  considerable 
reversion  towards  that  species,  but  also  because  S.  grayi  appears 
quite  unsettled,  for  it  has  not  only  produced  three  well  marked  forms, 
but  two  other  forms  which  I  must  regard  as  sub-species.  The  three 
forms  are  as  follows ; 

No.  1,  shorter  and  proportionately  thicker  than  in  the  type  (1.10 
by  .57)  ;  whirls,  ten,  the  first  three  of  Avhich  are  about  equal  in 
diameter.  Margin  not  produced  forward  as  far  as  the  diameter  of  the 
shell,  and  with  the  edges  slightly  rounded.  Striations,  twenty  to  the 
first  whirl.  Tooth  and  color,  as  in  the  type,  but  the  upper  tooth  is 
present,  but  small.  Variations  are  toward  producing  a  sub-form 
with  a  thickened  margin,  bnt  in  some  cases  the  margin  is  produced 
forward  with  the  edge  upward.  These  are  about  one  per  cent,  of  this 
form. 
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Fig.  43. 


No.  2.  Also  short,  but  more  slender,  LOG  by  .50.  Whirls,  ten. 
Margin  not  produced  forward  any  farther  than  the  diameter  of  the 
shell.  Striations,  eighteen  to  the  first  Avhirl.  The  variation  in  one 
direction  is  toward  a  sub-form,  with  a  less  number  of  less  distinct 
striations  and  a  more  cylindrical  shell,  and  on  the  other  hand, 
toward  a  greater  number  of  more  prominent  striations,  but  with  the 
form  typical.  There  are  rather  more  than  two  per  cent,  of  this 
form. 

No.  o.  A  remarkable  fonn,  with  a  short,  thick  cylindrical  shell, 
which,  from  the  fourth  whirl,  slopes  to  a  very  blunt  point,  forming  an 
angle  of  eighty-five  degrees.  Margin,  teeth  and  color  about  as  in  form 
No.  1,  excei)ting  that  the  upper  tooth  is  well  developed.  Striations, 
nineteen  to  the  first  whirl.  See  fig.  43,  A.  I  have  seen  ten  or  twelve 
only  of  this  remarkable  form. 

Strophia  grayi  may  be  at  once  distinguished  in  the  type  form  from 
S.  ritchiei  by  the  coarser,  fewer  striations  and  above  all  by  the  jiro- 
jecting  margin  with  its  sharpened  edge,  which  character  will  separate 
it  also  from  all  other  Strophias  which 
I  have  examined.  In  fact,  in  Strophia 
grayi  this  margin  appears  to  have 
reached  the  maximum  development 
and  seems  to  be  its  strongest  charac- 
ter. A  specimen  of  form  No  1  which 
has  had  the  margin  broken,  has  re- 
placed it  with  one  that  measures  .30 
in  length  and  which  has  the  frontal 
bar  projecting  about  .20  beyond  the 
shell.  See  43,  B.  It  is  a  significant 
fact,  that  the  central  tooth,  being  no 
lunger  necessary  with  such  a  length  of 
margin,  has  become  nearly  absorbed. 

There  appears  to  lie  a  great  ten- 
dency amung   injured  shells   of  this 

species  to  replace  the  broken  parts  withdeformitcs,  but  as  I  intend  t-- 
figure  those  peculiarities  later,  among  others  of  other  species.  I  will 
not  enlarge  upon  them  here. 

I  have  named  this  species  from  Mr.  Aithur  F.  (iray,  of  Foston, 
tho  well-known  and  acco^nplished  conchologist. 


A,  F.irm    No    .?,    Slropliia  gra.vi.     F,  Pc 
fornifil  s|iccinicn  of  S.  j^rayi. 
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HABITS  AND  DISTRIBUTION, 

In  mv  account  of  S.  ritjchiei,  I  have  said  that  there  is  a  range  of 
hills  along  the  eastern  side  of  Highburn  Key.  At  the  Northern  end 
of  the  key  these  hills  terminate  in  a  conical  peak  which  is  about  a 
hundred  feet  higlu  The  sides  of  this  hill  are  not  only  very  steep  but 
but  are  composed  of  crumbling  lime  rock,  and  were  it  not  for  the  fact 
that  itisc  overed  everywhere  with  a  dense  growth  of  trees  it  would  be 
almost  impossible  to  chmb  it 

This  hill  is  the  home  of  typical  S.  grayi  and  here  they  are  very 
abundant,  living  by  jreference  on  the  stems  of  a  kind  of  wild  fig  ti'ee 
'^v  h  ichhas  white  bark. 

Form  No.  1  occurs  at  the  base  of  the  hill  on  the  western  side« 
while  No. 2  occurs  on  the  flats  near  the  northern  bay,  and  the  singular  No. 
V)  in  the  vicinity  of  the  ruins  of  the  house  on  the  top  of  the  hill,  midway 
<»f  the  eastern  arm  of  the  key.  The  range  of  S.  grayi  may  be  thus 
given,  as  from  the  ruin,  of  which  I  s[)eak,  northward  along  the  esatren 
border  of  the  range  of  hills  about  a  mile  to  the  northern  hill,  when  it 
e.xtends  all  over  this  hill,  thence  westward  across  the  plain,  passing 
thruugh  the  forms  No.  1  and  2,  to  the  bluffs  on  the  western  borders  of 
the  key.  thence  northward  about  one  half  the  length  of  the  key,  to  a 
deep  gorge  that  makes  in  from  the  sea.  just  north  of  a  point  of  cliffs. 
Then,  exce})ting  along  the  very  edge  of  the  cliffs,  the  species  is  replaced 
by  the  small  sub-species  described. 

38    STROPHIA  GRAYI  GIGANTEA  Novo. 
Gigantic  Strophia. 

Fig.  -44,  A,  front   view. 

DESCRIPTION. 

Sp.  Ch.  Size,  very  large.  Shell,  heavy.  Striation^J.  present. 
AVhirls,  eleven.     Examined  fifty  specimens. 

Form  of  shell,  cylindrical,  the  fii-st.  second  and  third  whirls  arc 
about  equal  in  diameter,  the  fourth  is  but  little  smaller,  then  the  shell 
slopes  gradually  to  a  rather  acute  point,  forming  an  angle  of  sixty- 
five  degrees.  The  striations  are  few.  tAventy-three  to  the  first  whirh 
Are  not  prominent,  quite  i-egular,  and  arranged  in  lines :  they  are 
slightly  inclined  from  right  to  left,  are  rather  narrow,  hence  the 
interspaces  between  them  are  wider  than  they:  they  are  not  furrowed, 
but  are  smoothly  rounded,  but  not  polished. 
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Aperture,  quite  small,  iiiclined  to   Ije  rouuded,   and   is  slightly 
(•(tiiti'acied   at   the   entrance.     The  lower  tooth  is  quite  prominent,  .04- 
liij?h.  and  is  about  twice  as  long  as  high.     It  is  set  track  about  once  its 
length,  but  is  rather  depressed   below 
tlie  level  of  the  frontal  bar,  and  is  about 
central  in  position.     The  upper   tooth 
is  slightly  developed,  and  is  about  on 
a  level  with  the  middle  of  the  central 
tooth . 

Margin  produced  forward  about 
as  fiir  as  the  diameter  of  the  shell,  but 
not  beyond  it:  it  is  thin,  being  about 
as  thick  as  the  shell  behind  it,  and  the 
edge  is  smooth  and  rounded,  but  is  not 
]»roduced  into  a  thin  edge.  The  frontal 
bar  is  well  developed,  and  completely 
interrupts  the  striations. 

Color  of  shell,  externally,  dull 
white  throughout:  internally,  pale 
brown,  fading  into  white  on  the  tooth  and  margin. 


atrophia  gi-.ivi   .srii^ant.'a,    B.  Stroijlii:! 
ifrayi  puiiiilia. 


DIMENSIONS. 

Size  of  type,  I.tiGby  .55.  Largest  specimen.  l.()7  by  .<>0:  small- 
est, 1.40  by  .55.  Greatest  diameter,  .70 ;  smallest,  .55.  Longest 
specimen,  L67;  shortest,  L40. 

OBSERVATIONS. 

Indindual  vanation  in  this  sub-species  is  considerable,  the  incli- 
nation being  toward  an  even  larger  form,  with  coarser  and  fewer 
striations.  Tiiis  large  form  has  twelve  whirls  and  the  largest  speci- 
men, of  which  the  dimensions  are  given  ab<3ve,  has  thirteen  whirls, 
thus  e.xceeding  the  maximum  number  of  any  species  hithert<r 
examined  by  me.  Aside  from  these  variations  there  is  a  distinct  form, 
as  follows. 

No.  1.  Similar  to  the  type  in  general  form  and  size,  but  with 
narrower  striations,  which  are  less  prominent,  and  the  color  is  dull, 
ashy  brown,  with  the  striations  creamy  white,  also  darker  Ih-owo 
intemallv. 
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HABITS  AND  DISTRIBUTION. 

Tlie  (jiigantic  Strophia  occurs  in  the  thickets  which  grow  alonjr 
tlie  hillside  to  the  southward  of  the  ruin  of  which  I  have  spoken  a  jj 
Wing  on  the  eastern  hill,  midway  of  the  key.  They  are  very  solita-y 
in  habit,  each  usually  living  apart  from  its  fellows. 

The  dark  form  I  found  in  a  little  valley  on  the  hillside  near  the 
landing-place,  which  is  near  the  head  of  the  southern  bay,  under  the 
thick  shade  of  some  dense  foliage. 

39    STROPHIA  GRAYI  PUMILf A  Novo. 
Short  Strophia 

Fi«.  44.     B,  front  view  of  type. 

DESCRIPTION. 

Sp.  Cn.  Size,  rather  small.  Shell,  heavy.  Strlations.  present. 
^Vhirls,  nine.     Examined,  fifty  specimens. 

Form  of  shell,  a  short  cylinder,  with  the  first  three  whirliJ 
about  equal  in  diameter,  the  fourth  is  somewhat  smaller,  then  the 
shell  slopes  quickly  to  an  abrupt  point,  forming  an  angle  of  seventy- 
five  degrees.  Tlie  striations  are  few,  eighteen  to  the  first  whirl,  not 
prominent,  rather  regular,  but  not  arranged  in  lines  ;  they  are  nearly 
straight,  especially  on  the  two  upper  whirls,  but  on  the  remainder  of 
the  shell  are  slightly  inclined  from  right  to  left :  they  are  narrow, 
being  only  about  half  as  wide  as  the  interspaces  between  them,  are 
rounded,  and  although  not  furrowed,  are  not  particularly  smooth. 

Aperture,  rather  small,  inclined  to  be  rounded  and  oi>on.  Lower 
tooth  rather  prominent,  about  .Oo  high,  and  about  twice  as  long  as 
high,  is  a  little  elevated  is  set  back  about  once  its  length  from  the 
irontal  bar,  and  is  about  central  in  position.  Upjier  tooth  present, 
but  very  small  and  elevated  above  the  top  of  the  lower. 

Margin,  not  produced  forward  quite  as  far  as  the  diameter  of  the 
shell,  and  although  placed  a  little  to  the  right  of  the  center  of  the  sliell 
is  not  inclined  to  the  right.  The  edge  is  rounded,  and  considerabl 
thicker  than  the  shell  behind  it,  but  is  not  rolled  backward.  The 
frontal  bar  is  develojwd  well  enough  to  completely  interrupt  the 
striations,  but  projects  very  slightly  beyond  them. 

Color,  dull  white  throughout,  externally:  internally,  pale  brown 
liecoming  white  on  the  teeth  and  margin. 
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DIMENSIONS. 

Size  of  type,  ,f)0  by  .42.  Largest  specimen,  1,08  by  .4.* : 
smallest,  .!)5  by  .•)7,  Greatest  diameter,  .OU ;  smallest  .37.  Longest 
specimen,  1.03;  shortest,  .S">. 

OBSERVATIONS. 

Yanation  lies  between  a  margin  as  thin  as  in  typical  S.  gi'ayi; 
sometimes  j)rotrTi(ledy  frontal  bar  and  all,  and  a  thickened  margin,  with 
a  very  low  frontal  bar. 

As  will  be  seen  this  aub-species,  as  well  as  S.  g.  gigantea.  possesses 
some  of  the  characters  of  both  S.  grayi  and  !8.  ritchiei  but  as  the 
specimens  which  show  intergrading  links  are  between  thes^e  two  forms 
and  S.  grayi,  this  fact,  taken  in  connection  with  the  circumstances 
nnder  which  they  are  found,  points  clearly  to  the  conclusion  that  they 
are  deriv'ed  directly  from  S.  grayi. 

HABITS  AND  DISTRIBUTION. 

I  found  about  fifh'  of  this  singular  little  Straphia  clingmg  to  the 
stems  of  two  or  three  small  trees  that  grew  just  south  of  the  deep 
gorge,  that  limits  the  southward  range  of  S.  grayi,  as  giren  under  thatP 
species.  The  space  in  which  they  occurrred  could  not  have  exceeded  a. 
hundred  square  feet.  No  specimens  of  S.  grayi,  were,  however,  found 
rery  near  them,  and  this  little  colony  had  become  isolated,  and  from 
some  cause  had  advanced  far  toward  forming  a  species. 

40     STROPHIA   EBURNIA  Novo. 
(vory   Sfrophia. 

Fig,  4a,  A,  front  view,  B,  side  riew  of  type- 

DESCRIFTION. 

Sp.  Cu.  Size  rather  small.  Shell,  quite  thick.  Striations, 
present.     Whirls,  ten.    Examined,  100  specimens. 

Form  of  shell,  an  elongated  cylinder  with  the  first  three  whirls? 
about  equal  in  diameter,  the  fourth  is  but  little  smaller,  then  the  sheU 
slopes  to  a  rather  acute  point,  forming  an  angle  of  sixty-fire  degrees. 

The  striations  are  quite  nnnoerous,  twenty -five  to  the  first  whirl, 
are  not  prominent,  (juite  regular,  but  not  arranged  in  lines.  All  are 
considerably  inclined  from  right   to  left,  they  are  smoothly  rounded 
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and  polislied,  an  I  a   little  more   than  one  lialf  as    wide  as  tlie  inter- 
spaces between  them. 

Aperture,  rather  small,  but  quite  open,  and  not  at  all  contracted 
at  the  entrance.  Ljwer  tooth,  rather  prominent,  a  little  elevated, 
about  .Oo  high,  and  al out  thi-ee  times  as  lonji;  as  high.  There  is  a 
slight  tubercle  on  the  left  side  between  it  and  the  upper  tooth.  The 
xipper  tooth  is  also  well  developed,  and  extends  fui'ther  forward  than  is 
usual,  while  the  space  between  it  and  the  tubercle  is  inclined  to  l_e 
filled  in. 

Margin,  not  produced  as  far 
forward  as  the  diameter  of  the  shell, 
;ind  is  placed  more  nearly  central  in 
the  shell  than  is  usual,  and  does  not 
incline;  at  all  to  the  right,  it  is  a  little 
thickened,  with  the  edges  beveled  and 
produced  lockward  into  a  blunt  edge. 
The  frontal  bar  is  not  well  developed, 
but  completely  interrupts  the  stria- 
tions. 

Color  of  shell,  externally,  ivory 
white,  with  a  faint  bluish  tinge,  as  is 
plainly  noticeable  in  the  sutures  be- 
tween the  whirls  :  within  it  is  rather 
pale  brown,  which  color  extends  over 

the  teeth  very  nearly  to   the  edge  of  the  margin  before  fading  into 
creamy  white. 

DIMENSIONS. 

Size  of  type,  l.L")  by  A^).  Largest  specimen,  I>o2  by  .47: 
smallest,  1.00  by  .45.  Greatest  diameter,  .48  ;  smallest,  ,42.  Longest 
specimen,  1.47;  shortest,  LOo. 

OBSERVATIONS. 

Individual  variation  in  this  well-marked  and  peculiar  species  is  in 
two  ways,  as  follows : 

One  is  towaixJs  a  larger,  more  pointed  form  and  another  towards 
one  which  is  shorter.  The  tuberele  on  the  left  side  of  the  central 
tooth  is  peculiar  and  marks  a  tendency  which  in  some  specimens 
l>ecomes  very  prominent  and  forms  a  decided  double  tooth.  With  this 
double  tooth,  which  appears  in  about  one  half  the  specimens  examined, 


f^troph'-a  ebunjia, 
view,  ottype, 


w,  B,  side 
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we  find  a  decided  tendenc}'  to  fill  in  the  space  between  the  upper  and 
lower  teeth. 

When  the  tooth  is  not  double  it  is  elongated  to  a  great  extent, 
sometimes  more  than  three  times  its  length.  With  this  elongated 
central  tooth  we  also  find  that  the  upper  tooth  is  extended  forward 
often  to  the  edge  of  the  margin  ;  a  character,  which,  excepting  in  the 
extinct  species.  S.  elongata,  next  described,  I  have  obserA^ed  in  no 
other  Strophia.  Thus  it  will  be  seen  that  a  species  of  Strophia 
living,  as  will  be  seen  under  the  head  of  llabits  it  does  live,  in  an 
exposed  situation,  on  a  small,  wind-swept  key,  has  in  order  to  main- 
tain a  better  control  of  its  shell,  not  only,  in  some  cases,  assumed  the 
elongated  central  tooth,  which  we  find  in  species  which  live  in 
similar  situations,  but  which  in  other  individuals  accomplislied  the 
same  purpose  by  assuming  a  double  central  tooth  and  has  further 
closed  the  aperture  by  filling  in  the  space  between  the  central  and 
the  upper  teeth.  Again,  in  other  individuals,  for  the  same  purpose 
the  upper  tooth  is  projected  forward. 

Another  variation  is  in  color.  I  have  a  single  specimen  of  ivory 
white,  without  and  witliin.  This  specimen  has  tiie  double  tooth  quite 
well  indicated,  with  the  space  between  it  and  the  upper  tooth  partly 
filled.  One  or  two  specimens  show  faint  indicatitns  of  flecking? 
between  the  sti-iations. 

HABITS   AND  DISTRIBUTION. 

On  page  13,  of  the  present  volume,  I  have  given  a  diagram  of  tl:e 
singular  islet  which  I  have  named  U  Key.  1  mentioned  in  the 
article  which  accompanied  this  diagram  that  the  eastern  and  Mesteni 
sides,  or  arms,  of  the  U,  wne  hilly,  and  that  on  the  southern  portion 
of  the  key  the  land  was  low  and  sandy.  This  sandy  tract  wa? 
covered  with  a  sj^are  growth  of  palms  and  had  been  the  hi  me  of  the 
interesting  Ivory  Strophia. 

I  say  '*  had  been  "  for  from  the  western  side  <  f  the  sandy  land, 
which  I  have  indicated  by  a  number  of  f,  to  the  eastern  border  of  it,  J 
did  not  find  a  living  specimen  of  a  Strophia.  alth'  \igh  the  ground  wa-* 
strewn  with  hundreds  of  dead  specimens  in  all  .>itages  of  decay,  with 
now  and  then  a  ])erfect  individtiai,  but  all  were  bleached  perfectly 
white  by  the  sun.  On  neni-ing  the  little  hill  on  the  eastern  border  of 
the  sand,  I  began  tn  find  fresher  sjicciniens,  hut  not  until  I  came  to 
the  recks  of  the    hill    itself",  did  I   discover   a   livii.":  shell.     Then  1 
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collected  twelve,  which  were  all  clinij^inj^  to  some  low  bushes,  hut 
although  I  spent  several  hours  in  two  days  and  examined  every  branch 
and  twig  of  every  bush  in  the  vicinity,  and  searched  all  other  portions 
of  the  key,  I  could  not  discover  another  living  sptcimen  of  Strophia 
eburnia. 

I  was  therefore  thoroughly  satisfied  that  I  had  chanced  upon  a 
second  species,  S.  all)ea  being  the  other,  which  was  on  the  verge  of 
extinction.  The  large  numlx^n-  of  dead  shells,  some  of  which  §Jiowed 
marks  of  having  been  lying  on  the  sand  for  many  years,  proved  most 
clearly  that  individuals  of  this  species  were  abundant  once,  and  that 
the  last  stronghold  of  the  species  was  the  bushes  on  the  borders  of  the 
little  hill.  The  si:>ecies  had  fought  bravely  for  an  existence  against 
some  foe  which  it  could  not  conquer,  and  had  gradually  succumbed, 
leaving  the  battle-field  strewn  with  its  dead,  while  I  was  just  in  time 
to  gather  the  handful  of  survivors,  among  which,  I  ought  to  mention, 
"was  a  single  young  specimen. 

Now  what  was  the  foe  that  proved  so  fatal  to  this  species?  From 
a  long  and  careful  consideration  of  the  subject,  aided  by  many  facts 
which  I  cannot  now  mention,  I  unhesitatingly  answer,  the  sand,  on 
which  the  dead  shells  now  lie  strewn.  Once,  in  all  probability,  this 
tract  was  naked  rock,  covered  with  palms  or  bushes.  Then  the 
Ivory  Strophia  found  a  congenial  home  there,  for  during  wet  weather  it 
would  pass  from  bush  to  bush,  or  from  palm  to  palm,  and  thus  joining 
its  fellows,  on  neighboring  bushes,  by  mutual  cross-fertilization  increase 
the  race.  Changing  ocean  currents  formed  a  sand  beach  outside  the 
rocks  and  this  sand  was  carried  by  the  winds  over  the  narrow  neck  of 
land,  in  time  completetly  covering  the  rocks.  Now,  even  in  wet 
weather,  the  Strophias  cannot  well  travel  on  sand,  thus,  when  each 
bush  or  palm  was  surrounded,  the  mollusks  on  it  became  as  much 
isolated  as  would  be  a  ship-wrecked  mariner  when  cast  upon  a  lonely 
island,  miles  from  other  land.  Then  two  things  occurred,  gradually 
the  wind,  especially  during  hurricanes,  threw  the  Strophias  off  their 
feeding  grounds  on  to  the  sands,  from  which  they  could  not  escape, 
hence  they  perished.  The  decay  of  the  race  was  probably  hastened 
by  the  fact  that  when  a  few  were  left,  they  became,  in  time,  too  closely 
related  to  perfect  fertilization,  thus  after  a  time  few  or  no  young 
appeared.  Hence  I  found  only  a  single  young  specimen  among  a 
dozen  adults. 

How  long  it  took  for  the  sand  to  cover  the  neck  of  land  is  im- 
possible to  say,  but,  after  the  beach  was  formed,  it  was  probably   not 
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lung  in  being  covered ;  thus  it  was  that  I  found  so  many  dead  shells  on 
the  surface. 

Why  the  species  did  not  retreat  to  the  rocks  on  either  side  can  he 
explained  by  supposing  that  the  shrubbery  there  was  not  of  the  proper 
kind  for  their  sustenance,  for  it  is  a  fact  that  the  species  of  Strophia 
live  by  preference  upon  particular  trees,  shrubs  or  herbiage,  as  I  have 
shown  in  several  cases,  and  seen  in  several  others. 

One  other  fact  remains  to  be  mentioned  before  closing  this  brief 
history  of  the  Ivory  Strophia,  and  that  is  that  I  discovered  a  single 
specimen  of  what  I  must  at  present  consider  as  this  species  (although 
it  is  too  stout,  lacks  the  upper  tooth,  and  differ?  somewhat  otherwise 
to  be  quite  typical)  on  a  key  that  lies  about  a  half  mile  north  off 
Key,  which  I  have  called  Pimlico  Key,  on  account  of  the  abundance 
of  the  Pimlico,  or  Audobon's  Shearwater  which  inhabit  it.  I  did  not 
find  a  single  specimen,  besides  this,  of  any  form  of  Strophia.  either 
living  or  dead,  on  the  key,  therefore  conclude  that  this  must  have  been 
drifted  there  by  ocean  currents. 

41    STROFHIA    ELONGATA  Xmo. 
Long   Strophia. 

Fig.  46,  A,  fnait   view.  B.  side  view  of  type. 
DESCRIPTION. 

Sp.  Ch.  Size,  rather  large.  Shell,  thick  and  heavy.  Striations, 
present.     Whirls,  eleven.     Examined  twent\'-five  specimens. 

Form  of  shell,  a  long  cylinder,  with  the  first  three  Avhirls  about 
equal  in  diameter,  the  fourth  is  but  little  smaller,  then  the  shell 
slopes  to  an  acute  point,  forming  an  angle  of  sixty-nine  degrees.  1'he 
striations  are  numerous,  thirty-three  to  the  first  wjiirl.  are  not 
prominent,  are  narrow,  and  althoughnumerous.no  wider  tiian  th.e 
interspaces  between  them  :  they  are  inclined  to  be  angular  rather  than 
rounded,  are  regular,  but  not  aiTanged  in  lines,  and  are  very  slightly 
inclined  fnnn  right  to  left. 

Aperture,  quite  small,  somewhat  elongated,  but  rather  open. 
Lower  tooth  very  large,  prominent  and  double,  having  an  elevation  to 
the  left,  and  also  a  small  tubercle  to  the  right.  This  tooth  is  alumt 
.11  high,  and  about  as  wide  and  long  as  higli.  The  ujtper  tooth  is  small 
and  al)out  on  a  level  with  the  top  of  the  lower  tooth. 

Margin,   produced  forward  nearly   as  far  as  the  diameter  of  the 
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shell,  is  rather  central  in  position  in  the  shell,  and  is  slightly  incline<l 
to  the  rij2;ht.  but  not  beyond  the  diameter  of  the  shell.  It  is  thickened^ 
about  .Oo,  and  is  beveled.  The  frontal  bar  is  well  developed,  and  is 
considerably  tiiickened,  completely  interrupting  the  striations. 

Color  of  shell,  as  far  as  can  be  made  out  from  dead  specimens, 
was  white,  externally,  brownish  within. 

DIMENSIONS. 
Size   of    type,  l.'o'S    by   .50.     Largest    specimen.    1.4.")  by    .52: 
smallest.  \.'27  by  AT).     Greatest  diameter.  .ij!'t ;  smallest,  Ao.    Longest 
specimen,  1.45;  shortest,  1.27. 

OBSERVATIONS. 

Individual  variation  is  toward  a  form  that  is  more  elongated,  but 
still  Avitii  eleven  whirls,  otherwi.se  there  is  but  little  variation  from  the 
type.  The  large  double  central  tooth  of  this  species  shows  the 
relationship  of  this  shell  with  S.  eburnia,  and,  as  it  inhabits  a  key 
only  about  a  mile  distant,  is  beyond  doubt  the  ancestor  of  that  species. 

HABITS  AND  DISTRIBUTION. 

The  Long  Strophia  recurred  on  a  little  key  that  lies  about  a  mile 
north  of  \J  Key,  at  Allen's  Harbor.  1  say  occurred,  for  as  far  as  we 
could  ascertain  bv  the  most  careful  search, 
no  living  specimen  is  now  to  be  found  on 
the  key,  nor  were  were  there  any  shells 
seen  that  appeared  to  have  been  very 
rec(ntly  alivo.  bvit  some  sl,ow  great  aeo. 

In  an  article,  earlier  in  this  volume.  1 
have  spoken  of  this  key  as  havirg  bpcn 
the  resort  of  the  Lucayan  Indians,  and  the 
conch  shells  of  which  1  have  spoken  as 
having  been  opened  by  them,  do  not  a])pear 
to  be  older  than  many  of  the  specimens  of 
Strophia  elongata  which  lie  scattered  near 
them,  hence  we  may  conclude  that  this 
Strophia  was  living  on  the  key  when  it 
was  inhabiterl  by  the  Indians  ['ossibly 
then  the  key  was  partly  cleared  (f  shrub- 
bery, and  after  tbedcpni-ture  of  the  Indians 
the  thick  growth,  which  now  covers   it.  ?]>rurg  r.j)    causing  chants. 


Frc.  4(; 


!-lrii|ilii:i      iliiii;_'.a;i. 
-\Ai-  view. 
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whicli  were  unfavorable  to  tlie  Strophias,  so  they  gradually  flied. 

The  remains  were  scattered  quite  regularly  over  the  entire 
surface  of  the  key,  hut,  judging  from  specimens  examhied,  they 
remained  alive  longest  in  the  southern  portion  of  the  islet  near  the 
site  of  the  Indian  well,  of  which  I  have  spoken. 

42     STROPHIA   NEGLECTA  Novo. 
Neglected  Strophia. 

Fid.  47,  A,  front  view ,  B,  side  view  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size  medium.  Shell,  heavy.  Striations,  present. 
Whirls,  nine. 

Form  of  shell,  rather  oval,  the  first  and  second  whirls   being 
about  equal  in  diameter.     Then  the  shell 
slopes  to  a  quite  acute  point,  forming  an 
angle  of  sixty-two  degrees.  The  striations 
:ire  few,   fifteen   to  the  first  whirl,  are 
very  irregular,  and  not  arranged  in  lines  ; 
those  on  the  first  whirl  are  many  of  them 
.'Straight,  but  some    are    inclined    from 
right  to  left  ;  on    the  remaining  whirls 
all  are  inclined,  but  some    more  than 
others,  hence   the  striations  present  a 
peculiarly  broken  appearance ;   they  are 
partly     rounded,     and     although     not 
furrowed,  are  broken  and  roughened  in 
many  places.     They  are  narrow,  not  one 
half  as  wide  as  the  interspaces  between 
them. 

Aperture,  not  large,  well  arched  above,  and  veiy  slightly  con- 
tracted at  the  entrance.  Lower  tooth,  not  ver}'  prominent,  about  .(.)2 
liigh,  and  about  twice  as  long  as  high,  width  alwnt  equaling  height  ; 
its  position  is  about  central,  and  slightly  elevated.  Upper  tooth,  placed 
tjuite  high,  considerably  above  the  top  of  the  lower  tooth,  is  about  one 
half  as  large  as  the  lower. 

Margin  not  produced  forward  quite  as  far  as  the  diameter  of  the 
shell,  is  placed  a  little  to  the  right  of  the  center  of  the  shell,  and  i» 
very  slightly  inclined  to  the  right ;  it  is  about  twice  as  thick  as  the 
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shell  behind  it,  with  the  edge  beveled  and  produced  into  a  sharpened 
edge,  which  is,  however,  not  rolled  backward.  The  frontal  bar  is  not 
well  developed,  not  protruding  beyond  the  striations,  but  comi)letely 
interrupts  them. 

Color  of  shell,  externally,  ashy  throughout,  striations  and  all ; 
internally,  pale  brown,  becumiug  paler  on  teeth  and  margin. 

DIMENSIONS, 

Sizeof  tyjie,  .!>2  by  .4o.  Largest  specimen.  l.O.j  by  .•'•(>:  small- 
est, .77  by  .4:0.  Greatest  diameter,  .oO  ;  smallest,  M\  Longest 
specimen,  LOo:  shortest,  .77. 

OBSERVATIONS. 

Individual  variation  is  toward  a  larger  shell,  with  a  thicker 
margin  and  with  more  striations,  but  not  in  any  marked  degree,  en 
one  hand,  and  toward  a  smaller  form  with  a  thinner  margin  and  fewer 
striations. 

This  singular  Stropliia  may  be  at  once  distinguished  from  any 
other  by  the  peculiar  ashy  cobr,  which  in  many  specimens  has  a 
decidedly  bluish  cast,  but  more  particularly  by  the  wide  apart, 
irregular  striations,  which,  bemg  inclined  in  different  degrees,  give  the 
shell  a  singularly  rough  appeal  ance,  in -so-much  so,  that  I  know  of  no 
shell  of  this  genus  that  approaches  it  in  these  particulars. 

This  species  often  occurs  in  collections  labeleld  as  S.  glans,  but 
the  glans  of  Kuster,  as  figured  by  him,  as  cited,  under  that  hea*', 
further  on  in  this  monograph,  is  a  white  shell,  with  rather  numerous, 
^piite  regular,  striations,  and  does  not  at  all  i-esemble  S.  neglecta, 
e.xcepting  possibly  in  beii»g  of  an  oval  form. 

HABITS  AND  DISTRIBUTION. 

In  January.  lSS4. 1  found  the  Neglected  Strophia  on  the  bordei-s 
<tf  a  deserted  plantation  on  New  Providence  about  a  mile  west  of 
Fort  Charlotte.  Here  they  were  abundant,  clinging  to  tl  e  bushes, 
and  were atso  on  tlie  lenoc' that  dividetl  tiie  plantation  frun  the  i-oad 
that  runs  from  Nassau  to  the  westward.  All  gatheixd  in  tlii> 
locality  at  that  time  wciv  typical. 

Nine  years  later,  in  .Mai'cli.  IS.'-I.  I  visited  the  «iiot  and  foi.iK't 
the  i)lantation  rcculrivated.  Tlie  buslies  were  ujirtiotcd.  and  tlie 
entire  locality  changer!   into    sisal  liemp  fields.     On    these  jJants.    a 
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species  of  agava,  I  found  Strophias  in  considerable  numbers,  but  few 
among  them  were  typical  S.  neglccta,  most  of  them  l>eing  intergrades 
between  the  Neglected  Strophia  and  the  Agava  Strophia,'  or  were  the 
,S.  ncglecta  agava  itself.  Increditable  as  it  may  seem,  after  the  most 
careful  examination  of  specimens  and  the  grjund  in  the  vicinity  of  the 
nld  type  locality,  I  am  f  n-ced  to  the  conclusion  that,  as  a  species  with 
a  distinct  locality,  Strophia  neglecta  no  longer  exists.  In  nine  years 
these  shells,  placed  under  different  environment  by  the  clearing  of  the 
fields,  and  planting  of  sisal  hemp,  have  produced  a  form  whieh  I  must 
consider,  at  least,  as  being  sulhspecific  To  be  sure,  a  few  typical 
specimens  do  exist,  but  they  are  scattering,  and  I  atIU  venture  to 
])redict  that  in  ten  more  years,  it  will  be  excK'dingly  difficult,  if  not 
im|)Ossible,  to  find  a  typical  Strophia  neglecta  anywhere  alive.  In 
searching  for  typical  S.  neglecta  on  my  last  risit,  1  was  very  much 
surprised  that  I  coukl  not  find  it,  seeing  clearly  that  the  specimens  1 
was  collecting  were  far  from  typical,  but  I  was  even  more  astonished 
when  I  came  to  compare  the  newly-gathered  shells  with  those  that  had 
Itcen  lying  in  my  cabinet  for  nine  years,  to  note  the  difference.  This 
difference  I  have  tried  to  express  both  in  the  figures  of  the  parent  stock 
and  in  those  of  the  sub-si:)ecies,  and  in  the  description  of  them,  but  one 
must  see  the  two  forms  together  to  thoroughly  comprehend  how 
marked  these  differences  are. 

I  wish  to  be  distinctly  understood  to  say  that  I  have  never  found 
a  single  example  of  what  I  consider  as  Strophia  negiecta  a  hundred 
yards  from  the  tyj)©  locality,  nor  one  of  the  sub-species  elsewhere  than 
in  the  sisal  fields  to  the  west  of  Nassau,  or  along  the  road  that 
borders  them,  as  given  under  the  head  of  the  sub-?pccies. 

43    STROPHIA  NEGLECTA  AGAVA    ^ovo. 
Agava  Strophia. 

Fig.  48,  A,  front,  B,  side  viei/r,  of  type. 

DESCRIPTION. 

Sp.  Cii.  Size,  rather  above  medium.  Shell,  thick  and  heavy, 
AVhirls,  ten.     Striations,  present.    Examined  AOO  specimens. 

Eoi-m  of  shell,  a  pointed  cylinder,  Avith  the  first  two  whirls 
about  equal  in  diameter,  then  the  shell  slopes  gradually  to  a  rather 
acute  point,  forming  an  angle  of  sixty-three  degrees.  Striations, 
rather  numerous,  twenty-four  to   the  first   wkirl,   they    are  ratheir 
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Fig.  48. 


narrow,  not  as  wide  as  the  interspaces,  quite  irregular,  smoothly 
rounded,  and  inclined  to  he  polished.  They  are  slightly  inclined  from 
right  to  left,  antl  well  arranged  in  lines. 

Aperture,  ir.ther  large,  quite  open,  and  not  contracted  at  the 
entrance.  Lower  tooth,  quite  promi- 
nent, about  .Oo  higli.  and  not  (piite 
twice  as  long  as  high,  slightly  elevated, 
and  set  back  about  once  its  length 
from  the  frontal  bar.  Upper  tooth 
well  developed,  about  half  as  large  as 
the  lower  and  is  placed  a  little  ab.  ve 
the  top  of  the  loAver. 

Margin,  produced  forward  abi  ut 
as  far  as  the  diameter  of  the  shell,  is 
placed  quite  nearly  in  the  middle  of 
the  shell,  and  is  only  slightly  inclined 


It  is    about    twice 


as 


B 

?tro|'liia    iietrlecta    agava. 
biile  view  of  type. 


to  the   right. 

thick   as     th3   shell,    is     beautifully 

beveled,  and  projected  backward  into 

a  blunt  edge.     The  frontal  bar  is  slightly  de\  eloped,  and  the  striations 

are  indicated  within  it. 

Color  of  shell,  externally,  yellowish  ash,  striations  and  all ;  inter- 
nally, brownish,  becoming  paler  on  the  teeth  and  margin. 

DIMENSIONS. 

Size  of  type,  1.21  by  .47.  Largest  specimen,  I. do  by  .50; 
smallest,  .93  by  .42.  Greatest  diameter,  .50  ;  smallest,  .42.  Longest 
specimen,  1.35;  shortest,  .93. 

OSSERVATIONS. 

Individual  variation  in  this  sub-species  is  toward  a  smaller  form, 
with  coarser,  mere  widely-apart  striations,  thus  passing  through  a 
small  percentage  of  specimens  into  typical  S.  neglecta,  and  on  the  other 
hand,  into  a  lai-ger,  heavier  form,  with  striations  about  as  in  the  type. 

This  well-marked  sub-species  differs  from  typical  neglecta  in  the 
larger  size,  thicker  margin,  and  moi-e  numerous  striations.  From 
all  other  Strophias  it  may  be  known  by  the  acute  apex  and  singular 
color. 
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HABITS  AND  DISTRIBUTION. 

In  March,  181)3,  1  found  the  Agava  Strophia  common  throughout 
the  sisal  fields  to  the  westward  of  Nassau  as  far  as  the  fields  extend, 
and  I  traced  it  for  about  eight  miles  westward  and  about  a  mile  back 
fi-om  the  coast.  The  form  becomes  mors  typical  as  it  recedes  from 
the  type  location  of  S.  neglecta,  and  we  found  some  very  fine,  large 
specimens  about  a  mile  south  of  this  point. 

Tills  shell,  which  has  beyond  all  doubt,  been  developed  into  Avhat 
is  nearly  a  well-established  species  through  the  clearing  of  the  fields,  is 
frequently  found  clinging  to  the  huge  leaves  of  the  sisal  plants,  but  it 
is  also  found  on  herbage  and  shrubberj'  which  grows  in  the  fields. 

44    STROPHIA   CARLOTTA    Novo. 
Ft.  Charlotte  Strophia. 

Fig.  49,  A,  front,  B,  side  view,  of  ty^K?. 

DESCRIPTION. 

Sp.  Cii.  Size,  small.  Shell,  rather  thin.  Striations,  present. 
Whirls,  nine.         Examined  1,0(X)  specimens. 

Form   of   shell,   oval,   with     the     first     whirl    the  largest,   the 
second  is  but  little  smaller,  then    the 
shell    slopes   gradually    to   a    rather  Via.   41  >. 

blunt     point,   forming   an     angle    of 
seventy  degrees.     The  striations   are 

quite  numerous,   twenty-four  on   the  *  ^^..-^.^ 

first   whirl,  they  ai'e  a  little  narrower        jj^^\  (m^'^ 

tlian  the  interspaces  between  them,  are       ifl^^iifj  '^Tk\T  ii'i 

beautifullv   rounded   being   about  one        ml'fill!  lltiS'vn/'L 

halt  as  high  as  wute  and  considerablv        \:,";v>^Vav  v^^^-,)^-f 

polish(Ml.     They     are      straight    and         Vi^^ 
slightly  inclined  from  right  to  left. 

Aperture,  j)laced  near  the   center  B  a 

of  the  shell,  is  not  large,  arched,  short,     ^■f^'i-iiin  c.iriott..   .v  fnu.t  u,  ^uw  >•>.*». 
about  as  high  as  wide   and   not  much 
contracted    at    the  entrance.     Lower 

tooth,  not  prominent,  .Oo  high,  nan'ow,  not  as  wide  at  high  and 
about  twice  as  long  as  high,  is  set  back  about  once  its  length  from 
the  froutd  Ixir,  and  is  not  elevated.     The  upper  is  about  oue  half  as 
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large,  is  placed  low,  not  once  its  width  from  the  floor  of  the  cavit}'. 

Margin,  not  produced  forward  quite  as  f\ir  as  the  diameter  of  the 
shell,  is  a  little  thicker  than  the  shell  behind  it,  is  slightl}^  beveled  into 
a  blunt  edge,  but  this  is  not  produced  backward.  The  frontal  bar  is 
not  ver}^  well  developed,  although  it  completely  crosses  the  aperture, 
yet  the  striations  are  indicated  within  it. 

Color  of  shell,  reddish  brown,  externally,  with  the  striations  paler. 
Pale  brown  internally,  becoming  paler  on  the  teeth  and  magrin. 

DIMENSIONS. 

Size  of  t3'pe,  .85  by  .40.  Largest  specimen,  1.00  by  .43 ; 
smallest,  .72  by  .35.  Longest  specimen,  1.00;  shortest,  .72.  Greatest 
diameter,  .43  ;  smallest,  .'Sij. 

OBSERVATIONS. 

Individual  variation  is  toward  a  form  with  a  thickened  margin, 
that  is  beveled  and  grooved,  in  this  respect  resembling  the  margin  of 
a  fossil  form  (S.  agassizi)  recently  described  by  Dall  (Bulletin  Mus. 
Comp.  Zool.  Vol.  XXV,  1S!J4,  p.  122)  as  coming  from  the  aeolian 
limestone,  of  the  top  of  the  quarry,  about  a  mile  east  of  Ft.  Charlotte. 
While  S.  agassizi  may  be  the  remote  ancestor  of  this  species,  it  is 
probable  that  it  has  passed  through  several  species  since  then.  S 
agassizi  has  no  striations,  but  1  have  found  a  large  fossil  Strophia 
scattered  through  the  aeolian  limestone  of  the  surface  of  New  Provi- 
dence, in  the  neighborhood  of  Nassau,  which  is  more  probably  the 
immediate  ancestor  of  S.  carlotta.  Individual  variation  is  also  toward 
producing  a  form  with  coarser,  more  widely-apart,  striations.  Indivi- 
duals of  this  kind  were  doubtless  the  origin  of  S,  neglecta,  for  S. 
neglecta,  although  such  a  strongly  marked  species,  has  some  characters 
in  common  with  S.  carlotta,  such  as  general  form,  wide,  low  aperture, 
nine  whirls,  and  the  peculiar  form  of  the  striations,  which  in  S. 
carlotta  are,  as  nearly  as  possible,  half  pillars,  recalling  at  once  the 
beautifulh'-polished  striations  of  S.  albea  from  Spruce  Key.  Those 
striations  appear  of  the  same  general  form  in  neglecta  and  through  it 
in  S.  n.  agava,  but  they  are  broken  and  somewhat  roughened  in  S. 
neglecta.  They  have,  hoAvever,  in  a  measure,  regained  their  original 
form  in  S.  n.  agava.  Besides  these  individual  variations,  we  find  two 
well-marked  forms. 

No.  1.  A  dwarf  form,  the  smallest  given  in  Dimensions.  Whirls, 
eight,  and  striations,  eighteen  to  the  first  whirl,  otherwise  the  same 
as  in  the  type. 
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No.  2  is  larger,  with  nine  whirls,  thicker  margin,  and  with  a 
heavier  shell.  This  form  in  some  respects  resembles  S.  n.  agava  and 
was  it  not  for  the  fact  that  it  differs  in  color,  and  has  a  lower,  wider 
apcrtui-e,  resembling  the  t3'pe  S  carlotta,  and  that  S.  n.  agava  inter- 
grades  directly  with  S.  neglecta,  it  might  be  supposed  to  be  the  direct 
origin  of  the  Agava  Strophia. 

The  Fort  Charlotte  Strophia  may  be  known  by  the  peculiar  oval 
form,  less  wide  aperture,  and  reddish  color.  This  species  resembles 
S.  glans  more  than  it  does  any  other  shell  in  form,  but  in  S.  glans  tlie 
shell  is  white,  and  the  aperture  rather  higher  than  wide  and  the 
margin  thicker. 

HABITS  AND  DISTRIBUTION. 

Strophia  carlotta  occurs  in  the  immediate  vicinity  of  Fort  Char 
lotte.  New  Providence.  The  type  locality  is  at  the  foot  of  the  hill,  on 
which  the  fort  stands,  on  the  north  side.  Here  they  were  found  on 
low  bushes  and  herbage.  Further  up  the  hill  toward  the  f  jrt,  almost 
under  the  shadow  of  the  walls  of  the  small  old  Spanish  fort,  which 
stands  a  little  to  the  eastward  of  the  large  structure,  occurred  the  small 
form  No.  1. 

To  the  westward  of  the  type  locality,  nearer  the  bushes  and 
among  them,  we  collected  the  larger  from  No.  2. 

I  think  the  origin  of  the  dwarf  form  can  be  traced  directly  to  the 
dr}mess  of  the  soil  on  the  hill  top.  At  the  time  of  my  visit  in  March, 
1893,  the  foliage  of  the  shrubbery  was  so  parched  with  heat  and  lack 
of  moisture  that  it  crumbled  in  the  hand.  We  have  seen  another 
instance  where  a  dwarf  form  has  been  produced  by  a  dry  environment 
in  Strophia  nana,  on  Little  Cayman,  but  the  extreme  pigmy  size  of  this 
species  was  also  probably  due,  partly,  to  feeding  upon  a  peculiar  plant. 
See  Vol.  1  of  these  contributions,  page  27. 

45    STROPHIA  GLANS    Kuester. 
Acorn  Strophia 

Fia.  50,  A,  front  view,  B,  side  view,  of  type  form. 
Pupa  glans  Kuester  in  Chemn.  ed.  II,  Pupa,  page  74,  plate  iT, 
figs.  1  and  2. 

DESCRIPTION. 
Sp.  Ch.  Size,   rather  below  medium.     Shell,  not  heavy.     Stria- 
tions,  present.     Whirls,  ten,    Examined  1,000  specimens. 
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Fig.  50. 


Form  of  shell,  a  pointed  oval,  with  the  first  and  second  whirls 
the  largest,  then  the  shell  slopes  to  a  rather  acute  point,  forming  an 
angle  of  sixty-five  degrees.  The  striations  are  rather  numerous, 
twenty-one  to  the  first  whirl,  are  not  prominent,  but  are  regular, 
narrow,  about  as  wide  as  the  interspaces  and  a  little  flattened,  but 
smoothly  rounded  and  polished.  They  are  slightly  inclined  from 
right  to  left,  but  are  not  arranged  in  lines. 

Aperture,  small,  arched,  about  as  wide  as  high,  open,  and  not 
contracted  at  the  entrance.  Lower 
tooth,  rather  prominent,  .05  high, 
about  aG  wide  as  high,  and  about  twice 
as  long  as  high.  It  is  placed  quite  near 
the  frontal  bar,  not  quite  once  its  length, 
is  not  elevated,  and  is  about  central  in 
position.  The  upper  tooth  is  but 
slightly  developed,  being  a  mere 
tubercle. 

Margin,  not  produced  forward  as 
far  as  the  diameter  of  the  shell,  and 
placed  rather  to  the  right  of  the  center, 
and  is  not  inclined  to  the  right.  It  is 
thin,  a  little  thicker  than  the  shell 
behind  it,  and  although  it  is  produced 
into  a  blunt  edge,  this  is  not  rolled 
backward.     The  frontal  bar  is  not  well 

developed,  being  thinner  than  margin,  and  it  completely  interrupts  the 
striations. 

Color  of  shell,  externally,  dull  white,  shiny  on  the  striations ; 
within,  dull  brown,  rather  dark,  fadinsr  into  white  on  the  margin,  but 
reaching  the  frontal  bar  but  the  central  tooth  is  white,  in  striking 
contrast  with  its  dark  surroundings. 

DIMENSIONS. 

Typical  size,  .02,  by  .45.  Largest  specimen,  LOO  by  .50;  small, 
est,  .80  by  .37.  Greatest  diameter,  L(X).  Longest  specimen,  LL5: 
shortest,  .80. 

OBSERVATIONS. 

Individual  variation  is  considerable,  and  is  in  the  direction  of 
producing    a  form    with    a   thickened  margin,  which  is   sometimes 


Strophia   flans    Kuster. 

A, 

front, 

Bide  view. 
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rounded,  sometimes  beveled  without  being  grooved,  and  sometimes 
beveled  with  a  groove.  There  is  also  a  tendency  to  produce  a  flecked 
form  and  one  which  is  grayish  in  color  which  is  inclined  to  be  larger, 
with  a  thickened  margin,  and  through  this  into  the  typical  sub-species, 
S.  glans  grisea,  next  described.  With  all  this  individual  variation, 
which  are  not  pronounced  enough  to  describe  as  distinct  forms,  we 
have  three  distinct  forms,  that  are  inclined  to  appear  in  locations  of 
their  own. 

No.  1  is  decidedly  more  cylindrical,  the  first,  second  and  third 
whirls  being  about  equal  in  diameter,  the  striations  are  more 
numerous,  twent3'-five  to  the  first  whirl,  and  they  are  even  less  promi- 
nent than  in  the  t3'pe.  While  the  color  externally  is  slightly  inclined 
to  be  grayish,  externally  ;  internally,  it  is  paler,  with  the  space  in  front 
of  the  tooth,  and  around  it,  white.  There  are  about  two  per  cent,  of 
this  form. 

No.  2.  Form  and  color  that  of  the  type,  excepting  that  the 
whirls  are  nine,  with  the  size  small,  .80  by  .37.  There  are  about  four 
per  cent,  of  this  form. 

No.  3,  a  large,  heavy  shell  with,  a  thickened  margin  (about  .10), 
that  is  beveled  and  decidedly  grooved.  The  form  is  a  pointed 
cylinder.     The  striations  are  narrower  and  are  inclined  to  be  angular. 

As  far  as  I  can  judge  from  an  account,  which,  like  most  of  the 
older  descriptions  of  shells  of  this  genus,  is  much  too  brief  to  clearly 
define  any  species,  and  from  a  good  figure,  tlie  shell  that  I  have 
described  above  is  most  undoubtedly  the  species  which  Kuster  had  in 
hand  when  he  described  his  Pupa  glans.  Thus  we  can  with  consider- 
able certainty  establish  the  status  of  another  of  the  old  species  of 
Strophia. 

The  locality  from  which  Kuster's  type  came  is  unknown^ 
and  the  following  is  his  original  description  in  Latin,  with  a  transla- 
tion: 

"  Testa  rimata,  ovata  acutiuscula,  roseo-alba,  fortiter  costata, 
costis  confertis  oblis  ;  anfractibus,  10,  convexusculi,  angustis,  ultimos 
fusco-subfusciatus ;  apertuta  semiovata,  intus  nitida,  palada  flava, 
peristomata  recurvo,  incrassato,  parie  apcrturali  umplicatus." 

Shell  fissured  (umbilicated),  rather  acutely  oval,  rosy-white, 
striations  prominent,  striations  close  together  and  oblique ;  whirls, 
ten  ;  somewhat  rounded,  narrow,  the  last  partly  fusciated  with  fuscous. 
Aperture,  semi-oval,  polished  within,  and  pale  yellow.  Peristome 
(margin)  recurved,  not  thickened.     Teeth  of  aperture,  one. 
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The  size  is  given  as  about  twenty-three  niilliiueters  by  ten  wide 
and  the  habitat  of  the  shell  described  was  unknown  to  Kuster. 
Pfeiffer,  however,  in  Monographia  ITelieeorum.  V^ol.  VI,  page  2!)1, 
gives  the  licality  as  "' New  Providence,  insularuni  Bahamensiutn."  In 
Vol.  1  of  the  same  work.  Page  2 1  (>,  he  substantially  gives  a  copy  of 
Raster's  desci-iption.  but  in  Vol.  VI,  says  nothing  fiirther  about  the 
shell  tiian  to  give  the  habitat.  Now  from  these  facts  we  may  i-eason- 
ably  conclude  that  Pfeifter  never  saw  Kuster's  types,  but  fitted  some 
shell  to  his  deseription.  This  shell  was  possibly  my  8  carlotta,  but 
this  has  nine  wiiirls,  not  ten.  and  can  scarcely  be  called  "  rosy-white," 
nor  does  it  resemble  Kuster's  figures  as  cited  at  the  beginning  of  this 
article. 

Now,  while  in  some  particulars,  the  shell,  which  I  have  decided 
to  identify  as  the  8.  glans  of  Kuster,  does  not  coincide  with  either  his 
figure  or  description  it  is  quite  like  both,  so  near  in  fact  that  I  do  not 
believe  we  shall  ever  find  any  species  of  the  genus  that  will  answer 
bet'er,  hence  it  seems  to  me  best  to  fix  upon  this  form  and  so 
definitely  establish  the  status  of  Strophia  glans. 

HABITS  AND  DISTRIBUTION. 

1  found  the  type  foi-m  of  Strophia  glans  in  some  fields  which  lie 
directly  south  of  the  little  settlement  of  Fresh  Creek,  but  on  the 
opposite  side  of  the  creek,  in  December,  18SS.  and  again  in  IS! '3.  On 
both  occasions  I  found  all  of  the  forms  descril^ed,  but  on  my  first  visit 
I  did  not  find  the  intergrades  between  this  siiecies  and  its  sub-specific 
form  given  below-. 

Form  No.  1  occurs  in  the  southernmost  fields  about  a  mile  from 
the  creek,  wliile  on  the  borders  of  the  creek  in  some  rocky  fields  is 
form  No.  2.  while  No.  S  is  found  among  the  bushes  which  border  the 
fields.  The  Acorn  Strophia  lives  on  small  shrubbery  and  on  herbage, 
in  the  fields  and  about  them,  and  is  rather  scattering,  nowhere  appear- 
ing in  great  numbers. 

46    STROPHIA  GLANS  GRISEA  Novo. 
Gray  Acorn  Strophia 

Fig.  ol,  A,   front  view  of  type,  B,  margin  of  same. 

DESCRIPTION. 

Sp.  Ch.  Size,  medium.  Shell,  heavy.  Striations  present.  Whirls, 
ten.     Examined  200  specimens. 


IGO 
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Fig.  51. 


B  A 

Strophia  glans  grisea.  A,  front 
view  of  type.  B.  margin  of 
eanie, 


Form  of  shell,  cyliiidi-ical  oval,  the  first  and  second  whirls 
being  the  largest  and  about  equal  in  diameter,  then  the  shell 
slopes  to  a  rather  acute  point,  forming  an 
angle  of  sixty-five  degrees.  The  striations 
are  rather  numerous,  twenty-five  to  the 
first  whirl.  They  are  not  prominent,  narrow, 
not  wider  than  the  interspaces  between 
them,  are  regular,  inclined  to  be  arranged 
in  lines  and  rounded,  but  not  polished. 

Aperture,  sn  all,  about  as  wide  as  high, 
rather  contracted  at  the  entrance.  Lower  tooth, 
j'.roniinent,  oval,  about  .05  high,  as  wide  as 
high  and  not  quite  as  long  as  high,  it  is  n'>t 
placed  far  back,  not  once  its  leiigth,  and  is  not 
elevated.  The  upper  tooth  is  a  mere  tubercle 
and  is  placed  low,  not  higher  than  the  top 
of  the  lower  tooth. 

Margin,  produced  about  as  far  forward 
as  the  diameter  of  the  shell,  is  placed  a  little 
to  the  right  of  the  center  of  the  shell  and  is 

inclined  slightly  to  the  right.  It  is  thick  (.Ti),  beveled,  and  grooved. 
The  frontal  bar  is  not  very  v.ell  develo])ed,  is  thin,  not  over  .02  thick, 
but  completely  interrupts  the  striations. 

Color  of  shell,  extcnally,  grayish  ash,  striations  and  all ;  ashy 
brown,  within,  which  color  extends  over  the  teeth,  where  it  is  paler, 
however,  and  quite  to  the  edge  of  the  margin. 

DD.IENSIONS. 
Size   of    type,    1.10    by   .45.     Largest    specimen,    1.15  by  .47: 
smallest,  .:»5  by  .40.     Greatest  diameter,  .47  ;  smallest,  .40.    Longest 
.specimen,  1.15;  shortest,  .95. 

OBSERVATIONS 

As  fiir  as  the  specimeus  which  came  from  the  type  locality  are 
concerned,  this  is  a  very  unif  mn  form  of  shell,  there  being  only  a 
slight  individual  variation  in  form  and  a  little  in  color  internall;",  but 
the  peculiar  gray  tint  of  the  external  surface  is  very  constant  and 
characteristif;.  Had  I  never  ?een  shells  from  any  other  locality  than 
from  the  fields  north  of  Fresh  Creek,  I  should  have  unhesitatingly  said 
that  this  was  as  strongly  marked  a  species  as  I   had  ever  seen,  with 
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strongly  marked  species,  but  it  occurs  in  the  fields  on  the  south  side 
of  the  Creek  where  it  completely  intergrades,  through  a  small 
percentage  of  specimens  with  typical  S.  glans  ;  hence  I  have  been 
forced  to  consider  it  a  sub-species. 

The  Gray  Acorn  Strophia  may  be  known  at  once  by  the  thick, 
grooved  margin,  and  peculiar  uniform  gray  cul(jr\\hich  I  have  not 
seen  in  any  other  form  of  Strophia. 

HABITS  AND  DISTRIBUTION. 

The  fii-st  specimen  of  the  Gray  Acorn  Strophia  that  I  ever  saw 
were  brought  to  me  by  some  Creole  boys,  but  I  soon  discovered  the 
typical  locality,  which  were  some  fields  north  of  the  creek,  about  a 
mile  from  the  settlement,  and  by  the  side  of  the  road  which  leads 
northward  to  Calabash  Bay.  Here  they  were  not  common  and  were 
clinging  to  the  bushes  along  the  margin  of  the  cultivated  fields. 
South  of  the  creek  the  few  that  I  found  were  also  clinging  to  bushes 
either  in  the  fields  or  along  the  borders,  but  here  they  were  even  more 
rare  than  in  the  type  locality.  These  specimens  on  the  south  side  were 
undoubtedly  transplanted  from  the  north  side  through  the  agency  of 
the  inhabitants,  who  pass  from  one  set  of  fields  to  the  other,  carrying 
with  them  the  plants  of  the  casava  on  which  the  Strophias  frequently 
occur. 

47    STROPHIA   REGULA    Novo. 
Regular  Strophia. 

Fig.  52,  A,  side,  B,  front  view  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size,  large.  Shell,  not  very  thick.  Striations  present. 
Whirls,  twelve.     Examined  fifty  specimens. 

Form  of  shell  a  pointed  cylinder,  with  the  first,  second  and  third 
whirls  about  equal  in  diameter,  the  fourth  is  but  a  little  smaller,  then 
the  shell  slopes  to  an  acute  point,  forming  an  angle  of  sixty-two 
degrees.  The  first  whirl  is  comparatively  siiort,  being  only  as  long 
(measured  in  front)  as  the  next  four  whirls  below  it,  all  together.  The 
second  whirl  is  shorter  than  the  third  and  fourth,  together,  then  each 
successive  whirl  is  shorter  than  the  next  two  below  it.  The  striations 
are  numerous,  twenty-nine  to  the  first  whirl,  they  are  narrow,  about  as 
wide  as   the  interspaces  between   them,  are  rather  angular,  but  are 
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Fig.  52. 


slightly  flattened  on  top,  not  furrowed,  but  smooth,  are  very  regular, 
and  of  about  the  same  width  for  their  length  on  each  successive 
whirl,  and  are  arranged  in  lines  with  scarcely  an  interruption  on  each 
line,  from  the  first  whirl  to  the  apex. 

Aperture,  rather  small,  arched  and  about  as  high  as  wide,  and  is 
slightly  contracted  at  the  entrance. 

Margin,  produced  forward  about  as  far  as  the  diameter  of  the 
shell,  is  slightly  inclined  to  the  right, 
a  little  beyond  the  diameter  of  the  shell, 
is  thin,  about  as  thick  as  the  shell 
behind  it,  with  the  edge  smoothly 
rounded.  Behind  it,  the  shell  is  much 
roughened  with  lines  of  growth,  which, 
on  the  sides  project,  showing  an  incli- 
nation to  form  a  double  margin.  The 
frontal  bar  is  Avell  developed,  protrud- 
ing considerably  beyond  the  striations, 
and  is  about  as  thick  as  the  margin. 

Color  of  shell,  dull  white  through- 
out, pale  brown  within,  becoming  paler 
on  the  margin. 


B 


Begular  Strophia. 
of  type. 


A,  Bide,  B,  front  view 


DIMENSIONS. 

Size  of  type,  1.50  by  .60.  Largest  specimen,  1.50  by  .63; 
smallest,  1.15  by  .50.  Longest  specimen,  1.50;  shortest,  1.15.  Greatest 
diameter,  .62  ;  smallest,  .50. 

OBSERVATIONS. 

As  all  the  specimens  of  this  fine  shell  that  I  ever  saw  were 
occupied  by  a  species  of  hermit  crab,  which  ahvays  smooth  away 
any  inequality  in  the  shells  of  which  they  take  possession,  the  teeth 
were  always  worn  nearly  or  quite  away.  Judging  from  the  remains 
of  the  lower  in  the  type,  I  should  say  that  it  had  been  large  and 
prominent. 

Individual  variation  is  toward  a  smaller  form,  1.15  by  .50,  with 
eleven  whirls,  and  also  toward  a  form  with  more  widely-apart  and  less 
regular  striations,  but  all  preserve  the  short  upper  Avhirl  which  is  so 
characteristic  of  this    species.    In  S.   glans,   S.  bimarginator,  and 
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Other  species  found  on  Andros,  as  far  as  I  have  seen  them,  excepting 
one  to  be  described  later,  the  upper  whirl  is  about  as  long  as  ail  the 
other  whirls  tigether.  Aside  from  this  ])eculiarity,  S.  regula  may  be 
at  once  distinguished  by  the  large  size,  narrow,  equally  wide  striations, 
arranged  in  lines  across  the  rather  narrow  whirls,  which  have  shallow 
sutures,  that  are  not  notched,  thus  the  whole  combination  makes  up 
one  of  the  most  beautifully  regular  species  of  Strophia  that  I  have 
ever  seen,  being  excelled  in  this  respect  only  by  S.  dallii,  from  Inagua, 
but,  of  course,  S.  dallii  belongs  to  an  entirely  different  sub-genus  ;  see 
page  1^0  of  Vol.  I  of  these  Contributions. 

Since  a  large  portion  of  the  present  instalment  of  my  monograph 
has  been  put  into  type,  1  have  received  Dr.  Ball's  paper  on  the 
shells  collected  during  the  "  Cruise  of  the  Steam-yacht  '  Wild  Duck  ' 
in  the  Bahamas,  January  to  April,  18!^)o,  in  charge  of  Alexander 
Agassiz,"  which  paper  occupies  No.  0,  of  Vol.  XXV,  Bulletin  of  the 
Museum  of  Comparative  Zoology.  On  pages  121  to  123  of  this  paper 
Dr.  Dall  has  named  the  groups  which  I  suggested  were  clearly 
separable,  considering  them,  as  being  at  least  sub-generic. 

Dr.  Dall's  names  for  the  sub-generic  groups  suggested  by  me  are 
as  follows,  the  characters,  however,  are  from  the  earlier  pages  of  my 
Monograph  : 

1.    DIACERION. 

Lower  tooth  greatly  elongated,  channeled;  position  cen- 
tral.   S.  dalli  Mayn.  is  Dall's  type. 

2.  STROPHIOPS. 

Lower  tooth  elongated,  simple;  position  central.  Type 
given  by  Dall,  Pupa  ducamana  Fer. 

3.  MAYNARDIA. 

Lower  tooth,  short,  simple  ;  position  central.  Dall's  type 
is  S.  neglecta  Mayn. 

4.    CERION. 

Lower  tooth,  short,  simple,  position  not  central.  Dall's  type 
is  Turbo  uva  Linn. 

5.    EOSTROPIIIA. 
Lower    and    upper  teeth  absent.     Type,  E.   anodonta  Dall. 
This  last  group  was  defined  by  Dall  in  Cf  Trans.  Wagner  Inst.,  Vol. 
Ill,  No.  12,  August,  1S90. 
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As  an  additional  sub-generic  character  for  Maynardia  I  will  add 
that  the  young  of  all  the  Bahama  Strophias,  with  one  exception  (see  S. 
bimarginata),  which  I  have  examined  belonging  to  this  sub-genus  have 
a  single  tooth,  there  never  being  even  an  indication  of  any  other  (see 
fig.  33,  page  108,  of  this  volume  of  Contributions  and  compare  with 
figs.  1,  D,  and  o,  c,  plate  II,  vol.  I. 

[Note.  In  the  paper  cited  above,  Dr.  Dall  shows  that  the  name 
Strophia  Albers.  1850,  must  be  abandoned  for  this  genus,  as  it  has  not 
only  been  superceded  by  Cerion  Bolton,  17.09,  but  has  also  been 
preoccupied  in  Entomology  (Mergen,  Sj'st.  Beschr.  Ill,  147,  1832).  To 
avoid  confusion,  however,  I  shall  continue  the  name  of  Strophia  until 
the  close  of  this  Monograph.] 

HABITS  AND  DISTRIBUTION. 

The  only  specimens  that  I  ever  saw  of  this  beautiful  Regular 
Strophia,  were,  as  remarked,  occupied  by  the  young  of  a  species  of 
Hermit  crab,  Diobeta  diogines,  and  appeared  to  be  quite  a  favorite 
shell  with  them.  The  crabs  with  their  adopted  shells  were  found  on 
both  sides  of  Fresh  Creek  near  the  settlement.  Some  of  the  shells 
appeared  to  be  quite  old  and  much  stained,  but  some  were  compara- 
tively fresh  ;  for  example,  the  type,  which  I  have  figured,  aside  from 
the  wearing  away  of  the  teeth  and  a  small  hole  broken  near  the 
margin  on  the  left  side,  is  perfect,  and  the  color  of  the  internal  parts 
is  well  preserved.  But  we  could  not  discover  any  living  specimens 
anywhere,  although  we  searched  with  great  care.  It  is  probable, 
therefore,  that  Strophia  regula  is  also  an  extinct  species  ;  but  still  it 
is  possible,  that  the  shell  is  to  be  found  at  some  distance  up  the  creek, 
the  s])ecimens  found  having  been  brought  down  by  the  out-going  tide, 
and  stranded  on  the  shore  where  they  could  be  f  jund  by  the  crabs. 
But  I  made  a  careful  search  of  both  banks  of  the  creek  for  at  least  two 
•miles  from  the  settlement,  and  found  no  trace  of  a  Strophia,  of  any 
kind,  after  leaving  the  immediate  ^'icinity  of  the  settlement.  Then 
again,  I  do  not  think  it  probable  that  a  species  of  Strophia  would  occur 
.far  from  the  coast,  for  I  have  never  found  one  far  from  the  sea. 

48    STROPHIA   BIMARGINATA    Novo. 

Double-Margined  Strophia. 

Fig.  53,  A,  front  view,  B,  side  view,  of  type  ;  C,  young  (enlarged), 
D,  double  margin  of  another  specimen. 
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DESCRIPTION. 

Sp.  Cii.  Size,  medium.  Shell,  of  medium  thickness.  Striations, 
pi-esent.     Whirls,  ten.     Examined  2,0()0  specimens. 

Form  of  shell,  a  pointed  cylinder,  the  first,  second  and  third 
whirls  being  about  equal  in  diameter,  then  the  shell  slopes  gradually 
to  a  rather  blunt  point,  forming  an  angle  of  seventy  degrees.  The 
striations  are  not  very  numerous,  twenty-three  to  the  first  whirl ; 
they  are  rather  regular,  narrow,  not  quite  as  wide  as  the  interspaces, 
are  inclined    to  be  triangular, 

but     are     slightly     rounded,  Fig.  53. 

smooth,  but  somewhat  furrowed, 
are  only  partly  arranged  in 
lines  and  a  little  inclined  from 
right  to  left. 

Aperture,  quite  small,  in- 
clined to  be  rounded,  open  at 
the  entrance,  but  contracted 
within.  Lower  tooth,  promi- 
nent, double,  with  the  second 
smaller  and  placed  on  the  left 
of  the  larger ;  the  larger  tooth  is 
about  .05  high,  about  as  wide 
as  high  and  not  twice  as  long 
as  high,  the  smaller  one  beside 
it  is  about  half  as  large  and  is 

closely  connected  with  the  larger ;  both  ai-e  somewhat  elevated,  are 
about  central  in  position,  and  are  placed  back  a  little  less  than  once 
the  length  of  the  lai-ger  from  t\w  central  bar.  The  upper  tooth  is  a 
mere  tubercle,  is  elevateil  a  little  above  the  top  of  the  lower  tooth  and 
the  space  between  the  two  is  inclined  to  be  filled  up. 

Margin  prodiiced  forward  about  as  far  as  the  diameter  of  the 
shell,  it  is  thin,  about  as  thick  as  the  shell  behind  it,  and  is  smoothlv 
rounded,  without  being  produced  into  any  edge.  Immediately  behind 
this  first  margin  is  a  second  margin  with  the  edge  roughened  and 
between  this  double  margin  the  shell  shows  lines  of  growth,  having,  in 
fact,  formed  the  inner  margin  first,  then,  after  adding  more  to  the  shell, 
formed  a  new  margin.  The  frontal  bar  is  Avell  developed  and  com- 
pletely interrupts  the  striations. 

Color  of  shell,  externally,  pure   white,  rather  lustrous,  internallv 


A  B  c 

Stiophia  bimarginata.  A,  front  view ;  B,  side 
view  of  type.  C,  young,  enlargej,  D,  margin 
of  anotlier  adult  specimen. ; 
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pale  brown,  a    little  darker  in  shade    well   within  the    shell,  and 
becoming  white  on  the  margin. 

DIMENSIONS. 

Size  of  type,  1.07,  by  .45.  Largest  specimen,  1.20  by  .55  ;  small- 
est, .80  by  Mo.  Greatest  diameter,  .oo;  smallest,  .oo.  Longest 
specimen,  1.35;  shortest,  .80. 

OBSERVATIONS. 

Individual  variation  is  considerable  and  extends  in  several 
directions.  The  form  is  sometimes  shorter  and  wider  proportionally, 
much  as  in  S.  glans,  and  the  margin  is  thinner  and  less  inclined  to  be 
double,  but  is  never  beveled  as  it  is,  and  differs  from  S.  glans,  in  main- 
taining the  small  rounded  aperture.  Some  specimens  are  also  more 
cylindrical  and  smaller  in  diameter.  The  double  tooth  occurs  only  in 
perfectly  adult  specimens  and  is  not  always  present  then.  This 
would  also  appear  to  be  a  character  which  seems  strongest  in  indi- 
viduals which  are  placed  in  exposed  situations,  and  thus  uow  is  rather 
of  a  secondary  specific  character,  but  as  the  species  becomes  more 
fixed,  the  double  tooth  will  become  more  constant ;  it  is  present,  how- 
ever, is  about  seventy-five  per  cent,  of  the  specimens  obtained  on  Green 
Key,  the  locality  of  the  t}'pe,  and  in  about  r>0  per  cent.,  or  a  little  less, 
of  the  specimens  from  Little  Galden  Key. 

The  double  margin  of  this  species  is  a  singular  character,  and  one 
which  I  have  not  seen  in  any  other  species  of  Strophia.  It  is  present 
in  a  more  or  less  marked  degree,  in  nearly  all  adult  shells,  but  some- 
times the  doubling  is  represented  by  lines  of  growth  on  a  simple 
grooved  and  beveled  edge ;  possibly,  even  in  these  cases,  there  will  be 
another  margin  formed.  In  the  example  given  in  Fig.  52,  D,  there 
has  been  two  distinct  margins  formed,  both  beveled,  grooved,  and 
marked  with  lines  of  growth,  a  significant  fact  and  one  to  which  1  will 
refer  again. 

In  this  connection  it  is  Avorthy  of  remark  that  I  have  a  single 
specimen  of  S.  glans  in  which  two  distinct  margins  have  been  formed,  a 
considerable  distance  apart,  but  I  shall  figure  this  specimen  and  refer 
to  it  later. 

The  doubling  of  the  margin  and  of  the  teeth  in  this  species 
appears  to  have  sometimes  Ciused  reversion  to  some  long  pasC 
ancestral  tyj>e,  wliich  was  the  common  ancestor  of  all  the  sub-genera 
of  the  genus,  for  in  this  species  we  find  that  several  teeth   appeal-  iii 
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young  shells,  at  least  I  have  one  specimen,  a  very  young  shell,  with 
five  whirls  only,  in  which  five  teeth  appear,  almost  exactly  as  seen  in 
the  young  specimen  of  S.  paimosa  and  of  S.  festiva  figured  on  Plate 
II,  Vol.  I  of  these  Contributions.  Compare  these  figures  with  Fig. 
52,  D,  of  the  present  volume,  where  I  give  a  figure,  twice  enlarged,  of 
a  young  S.  bimarginata,  taken  on  Green  Key,  in  April,  181>o.  I  have 
also  another  si)ecimen,  from  the  same  place,  that  is  older,  which  has, 
besides  the  tooth  in  the  usual  place  on  the  column,  another  on  the 
upper  portion  of  the  walls  of  the  aperture  and  two  indications  on  the 
larva.  Other  older  specimens  have  simply  the  one  tooth  as  seen  in 
all  other  members  of  the  sub-genus  Maynardia,  but  I  should  not  be  at 
all  surprised  to  find  this  character  appearing,  at  least  occasionally,  in 
very  young  specimens  of  other  members  of  this  sub-genus.  As  also 
showing  a  tendency  to  revert  to  ancestral  types,  I  have  two  adult 
shells  in  Avhich  there  is  no  indication  of  any  teeth  whatever.  (See 
remarks  regarding  the  form  of  sub-genus  Eostrophia  on  page  163.) 

I  have  remarked  that  the  type  form  of  this  species  came  from 
Green  Key,  off  Andros,  but  this  species  also  occurs  on  Little  Galden 
Key,  Middle  Bight,  Andros.  But  the  shells  from  this  latter-named 
place  here  have  caused  me  no  little  perplexity.  They  appear  different 
from  those  on  Green  Key,  as  they  lie  in  mass  in  the  boxes,  side  by 
side,  and  I  considered  them  different  when  I  collected  them,  but  when  I 
try  to  get  at  some  exact  character  which  will  separate  the  shells  from 
the  two  islands  I  utterly  fail  to  find  any  which  will  answer  even  to 
represent  a  form.  All  1  can  say,  is,  that,  on  the  average,  or  taken  in  mass, 
the  shells  from  Little  Galden  Key  are  larger,  coarser  and  darker  in 
color,  internally,  and  with  an  inclination  to  a  creamy  tint,  externally. 

There  are,  however,  two  forms,  one  of  which  is  also  found  on  Little 
Galden  Key,  and  a  well-marked  sub-species,  developed  on  Green  Key. 

No.  1  is  a  large,  coarse  form,  with  an  inclination  to  assume  a 
bevelled  margin  and  single  tooth,  with  a  darker  interior.  This  form 
also  appears  on  Little  Galden  Key,  but  here  is  even  larger  with  a 
decidedly  creamy  color  externally.  On  both  keys  the  shell  is  found 
in  the  thicket  away  from  the  beach. 

No.  2  is  a  small  form,  the  smallest  dimensions  given,  with  a  thin 
margin,  and  with  a  tendency  toward  a  single  tooth,  although  this 
is  sometimes  doubled.  The  color  is  dicidedly  bluish,  and  I  have  two 
or  three  specimens  which  are  considerably  flecked.  This  form  occurs 
among  the  low  grass  of  the  rocks  of  Green  Key. 
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HABITS  AND  DISTRIBUTION. 

All  along  the  eastern  coast  of  Andros  stretches  a  barren  reef  which 
varies  in  distance  from  the  island  from  one  to  five  miles.  This  reef  is 
continuous  excepting  where  it  isbnken  at  the  entrance  of  the  bights  or 
creeks  that  make  into  the  )and.  Here  and  there,  alung  this  reef  which 
divides  the  lagoon  between  it  and  the  hind  from  the  deep  water  of  the 
Tongue  of  Ocean  rose  little  islets  varying  in  size  from  the  merest  points 
t)f  rock?,  just  awash  by  the  Avaves  at  high  water,  to  keys  ten  acres  in 
extent  which  rose  sometimes  thirty  or  forty  feet  above  high  water. 
One  of  those  large  islands  is  called  Green  Key.  [Of  keys  of  this 
name  I  know  tliree :  one  near  New  Providence,  one  here  on  the  coast 
of  Andros  and  one  (a  large  key)  about  thirty-five  or  forty  miles  south 
(if  it,  but  on  the  opposite  or  eastern  side  of  the  Tongue  of  Ocean.] 

This  key  contains  about  five  acres  of  land.  It  is  rather  low, 
backed  on  the  eastern  or  seaward  side,  by  rough  jagged  rocks  which 
are  somewhat  elevated,  and,  on  the  western  side,  along  the  lagoon,  by 
lower,  smoother  recks.  Directly  on  the  water  the  rocks  are  exposed, 
but  back  of  them  the  key  is  covered  with  a  dense  growth  of  bushes.  It 
was  along  the  lagoon  border  that  we  found  Strophia  bimarginata. 

They  were  clinging  in  clusters  of  from  five  to  twtnty-five  or 
tliirty  individuals  to  the  graFS  and  herbage  along  the  margin  ofth^ 
bushes,  but  were  seldom  found  on  the  bushes  themselves,  but  deeper  in 
among  the  bushes  we  found  the  larger  form  No.  1.  while  form  No.  2 
was  found  on  the  lower  herbage  nearer  the  water. 

On  Little  Galden  Key,  Middle  Bight,  which  I  have  described  on 
page  20  of  these  Contributions,  we  found  the  shells  in  a  similar 
situation,  but  never  on  either  key  on  the  eastern  or  seaward  side.  I 
also  found  a  form,  corresponding  to  No.  1,  in  the  woods  at  Little 
(Jalden  Key. 

49    STROPHIA  BIMARGINATA  CERA.    Novo. 
Waxy  Strophia. 

Fig.  .H.     A,  front  view,  B,  margin,  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size,  medium.  Shell,  thin  and  light.  Striations, 
present.     Whirls,  ten.     Examined  nine  specimens. 

Form   of  shell,  a  ponited  cylinder,    with    the  first  three  whirls 
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Life  size.  Type  fonn,  color  of  di-ictl  qnecimeri. 
Nassau  H.-u-Kt,  April,  1S:)3. 


I 
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equal  in  diameter,  then  the  shell  slopes  to  a  moderately  acute  point, 
forming  an  angle  of  sixty-two  degrees.  The  striations  are  not 
numerous,  twenty  to  the  first  whirl,  they  are  narrower  than  the  inter- 
spaces between  them,  regular,  and  somewhat  broken,  but  smoothed  on 
top,  not  arranged  in  lines,  and  are  slightly  inclined  from  right  to 
left.  The  spaces  between  them  are  narrow,  with  one  or  two  distinct 
lines  or  ridges  of  growth. 

Aperture,  rather  small,  arched,  but  oi>en,  and  irclined  to  be 
rounded.  Lower  tooth,  prominent,  inclined  to  be  double,  about  .03 
high,  wider  than  high,  and  about  twice 
as  long  as  wide,  is  slightly  elevated, 
and  placed  in  a  central  position  and 
back  not  quite  once  its  length  from  the 
frontal  bar.  The  upper  tooth  is  repre- 
sented by  a  mere  tubercle. 

Margin,  not  produced  forward 
quite  as  far  as  the  diameter  of  the 
shell,  is  about  twice  as  thick  as  the 
shell  behind  it  and  is  smoothly 
rounded,  with  the  sides  slightly 
furrowed  with  lines  of  growth.  The 
frontal  bar  is  quite  well  developed  and 
protrudes  a  little  beyond  the  striations. 

Color  of  shell,    externally    and 
internally,  is  a  beautiful   waxy  white,   without  tinting  or  marking  of 
any  kind. 


atrophia  bimarginata  cer».    A,  front,  B 
margin,  of  type. 


DIMENSIONS. 

Size   of    type,   1.00    by  .40.    Largest    specimen,   L07  by  .47 
smallest,  .1)7  by  .45.    Greatest  diameter,  .47  ;  smallest,  .40.    Longest 
specimen,  1.07  ;  shortest,  .97. 


OBSERVATIONS. 

Individual  variation,  on  one  hand,  is  toward  the  parent  stock,  S. 
marginata,  the  margin  being  wide,  but  never  double,  and  the 
interior  slightly  tinted  with  very  pale  brown,  and  on  the  other  hand, 
toward  specimens  with  a  thinner  margin,  showing  no  lines  of  growth 
and  a  single  small  tooth  as  beautifully  white  in  color  as  in  the  type. 

There  is  a  singular  resemblance  between  this    sub-species  and 
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Stropliia  curtissii  nivia  in  color  and  someAvliat  in  form,  but  S.  b.  cera 
is  larger,  with  a  smaller  aperture,  more  widely  apart  striations,  with 
lines  of  growth  between.  From  all  other  Strophias  this  sub-species 
may  be  distinguished  by  the  peculiar  waxy  colur  and  thin  shell,  which 
is  nearly  as  translucent  as  Avhite  wax,  insomuch  so  that  the  animal 
may  be  seen  through  it. 

HABITS  AND  DISTRIBUTION. 

The  few   specimens   of  this  fine  Strophia  Avhich  I  obtained  were 
taken  from  trees  or  bushes  on  Green  Key. 

50    STROPHIA  PILSBRYI  Novo. 
Pilsbry's  Strophia 

Fig,  55.     A,  front,  B,  side  view  of  type. 

DESCRIPTION. 

Sp.  Ch.     Size,  medium.     Shell,  rather  thin  and  light.  Striations- 
present.     Whirls,  ten.     Examined  125. 

Form  of  shell,  an  elongated  pointed  oval,  the  first  whirl  being  the 
largest,  the  second,  third  and  fourth  being  successively  a  little  smaller, 
then    the   shell   slopes  a    little  more 
rapidly  to  an  acute  point,  forming  an  Fig.  55. 

angle  of  sixty-three  degrees,  The 
first  whirl  is  short,  equalling  in  width 
the  next  four     The   striations  are  not  a, 

numerous,    twpnt3^-two  to    the    first  J'SI|^\ 

whirl,  are  a  little  narrower  than  the  (Vfr\^\ v « 
interspaces  between  them,  inclined  to  \  "XlT m 
be  angular,  slightly  ridged,  with  ridges  \.3y}''j 

of  growth  between  them  are  not  very  \i& 

regular,  not  at  all  arranged  in  lines 
and  not  in   the  least   inclined,  being  B  a 

straight  from  the  upper  whirl  to   the      ^^'■^'•''»=*  ^'''^">'-  •^■^'""^  b.  side  view, 

°  ^  '  of  type. 

apex. 

Aperture,  quite  small,  open,  not 
at  all  inclined  to  the  right.     Lower  tooth,  not  prominent,   triangular, 
being  as   wide    as  high,  and  a  little  longer  than  wide.     It  is  very 
slightly  elevated,  and  set  back  from   the  frontal  bar  not  quite  it? 
length. 
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Margin,  single,  not  produced  forward  quite  as  far  as  the  diameter 
of  the  shell,  it  is  thin,  a  little  thicker  than  the  shell  behind  it,  is 
smouthly  rounded,  and  ]»roduced  backward  into  a  blunt  edge,  While 
the  frontal  bar  is  quite  well  developed,  it  does  not  project  much 
beyond  the  striations. 

Color  of  shell,  externally,  pale  ashy  blue,  becoming  horn  color  on 
the  apex,  and  waxy  white  on  the  margin,  which  extends  backward 
past  the  teeth  when  the  shell  becomes  quite  abruptly  brown,  with 
almost  a  sharp  line  of  demarkation. 

DIMENSIONS. 

Size  of  type,  1.07  by  Ao.  Largest  specimen,  l.Ol)  by  .45; 
smallest,  .87  by  .37.  Longest  specimen,  1.03 ;  shortest,  .87.  Greatest 
diameter,  Ai)  ;  smallest,  .37. 

OBSERVATIONS. 

Individual  variation  is  not  great.  As  might  be  expected,  there  is 
some  marks  of  reversion  toward  the  type  form,  which,  as  I  shall  clearly 
show,  must  have  been  S.  bira.irginata,  and  this  reversion  takes  the 
form  which  we  should  most  expect,  that  of  the  double  tooth,  but  this 
is  never  as  marked  as  in  typical  S.  bimarginata,  and  out  of  the 
<-ine  hundred  and  twenty-five  examined  I  have  found  twenty  only,  and 
in  more  than  one  half  of  these  the  central  tooth  had  the  slightest  indi- 
cation only  of  the  doubling. 

This  double  tooth  is  never  accompanied  by  the  double  margin, 
and  the  only  indication  of  the  feature  so  prominent  in  S.  bimarginata 
is  a  slight  furrowing  of  a  thickened  and  beveled  margin  in  some 
specimens. 

There  is  a  deciilcd  inclination  to  produce  a  form  with  fewer  stria- 
tions, some,  in  fact,  being  nearly  smooth  on  the  upper  Avhirl. 

There  is  one  decided  form,  and  that  is  one  in  which  although  the 
form  has  not  changed,  the  color  has  become  reddish  ash  throughout, 
striations  and  all.  This  color  appears  in  intermediate  specimens  on 
the  apex,  thence  gradually  spreads,  through  other  s])ecimens,  over  the 
entire  shell.  Some  adults  are  slightly  flecked.  This  is  the  form 
through  which  the  sub-species  next  described,  S,  p.  evolva,  was 
derived. 

I  have  named  this  interesting  species  of  Strophia  for  Mr.  A.  II. 
Pilsbry,  the  accomplished  curator  of  conchology  at  the  Academy 
of  Natural  Sciences,  Philadelphia. 
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HABITS  AND  DISTRIBUTION. 

I  have  said  that  Little  Galden  Key  lies  at  the  entrance  of  Middle 
Bight,  and  about  a  half  mile  directly  west  of  it  is  a  long,  narrow  islet, 
called  Goat  Key,  thus  it  is  situated  well  within  the  Bight :  but  owing 
to  the  trend  of  the  southern  shore  of  the  Bight  it  is  quite  near  this 
portion  of  the  main  island.  The  key  is  only  about  one  eighth  of  a 
mile  long,  and  nowhere  over  fifty  yards  wide.  This  little  spot  of  land, 
however,  is  of  great  interest  from  a  conchological  point  of  view,  for  it 
not  only  contains  two  distinct  species  of  Strophia  and  one  sub-species, 
but  these  forms  are  in  themselves  remarkably  interesting,  as  will 
be  seen. 

So  important  is  this  Key,  and  the  Strophias  which  live  upon  it, 
that  I  have  given  a  little  chart   of  it  (See  Fig.  56)  which,  although 

Fig.  56. 


N 


Diagram  of  Goat  Key,  Middle  Bight,  Andres.  P,  eastern  portion  of  Key,  E,  wegtem  ;  ti  section 
inhabited  by  Stropiiia  pilsbryi.  °,  section  inhabited  by  S.  p.  evolva.  t.  spot  inhabiteii  lij 
S.  restrlcta. 


accurate  enough,   perhaps,  for  the  pui-pose  for  which  it  is  intended, 
must  be  regarded  simply  as  a  diagram. 

As  will  be  seen  by  consulting  the  figure,  also,  the  key  is  nearly 
divided  into  two  parts,  these  two  parts  being  connected,  in  fact,  by  a 
narrow  sand  bar  ovqv  which  the  water  flows  during  very  high  tides. 
The  easternmost  portion  is  surrounded  by  a  sand  beach,  but  the  central 
portion  is  higher  and  is  covered  by  a  spare  growth  of  bushes.  This 
portion  of  the  key  is  the  home  of  Pilsbry's  Strophia,  but  it  was  not 
common  there  at  the  time  of  our  visit  in  April,  1898.  The  form  No. 
1,  which  I  have  indicated,  occurred  toward  the  western  end  of  this? 
portion.    I   have  noted  the  range  of   the   Strophias   by  a  number 


of  fs. 
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51     STROPHIA    PILSBRYI   EVOLVA    Novo. 
Pilsbry's  Mottied  Strophia. 

Fig.  57,  A,  front  view,  B,  margin,  of  type. 


Striations, 


Fig. 


DESCRIPTION. 

Sp.  Ch.     Size,    rather  small.   Shell,   rather  heavy 
present.     Whirls,  ten.     Examined  seventy  specimens. 

Form  of  shell,  a  pointed  cylinder,  with  the  first  and  second 
whirls  equal  in  diameter,  the  third  is  but  little  smaller,  then  the  shell 
slopes  to  a  point,  forming  an  angle  of  sixty  two  degi^ees.  First 
whirl,  short,  equal  to  the  next  four  smaller.  The  striations  are  not 
numerous,  twenty-two  to  the  first  whirl,  are  rather  regular,  but 
somewhat  broken,  narrow,  not  as  wide 
as  the  interspaces  between  them, 
smoothly  rounded,  polished,  but  some 
of  them  are  slightly  furrowed,  and  the 
interspaces  are  slightly  ridged  with 
lines  of  growth. 

Aperture,  rather  small,  arched, 
about  as  high  as  wide,  and  is  slightly 
wider  within  than  at  the  entrance. 
Lower  tooth,  not  ^•ery  prominent,  .03 
high,  wider  than  high,  and  a  little 
more  than  twice  as  long  as  high,  it  is  not 
elevated,  but  the  floor  of  the  entrance 
slopes  away  from  it,  and  the  tooth  is 
projected  forward  nearly  to  the  frontal 
bar.     Its  position  is  about  central.     Upper  tooth  is  a  mere  tubercle. 

Margin  produced  forward  about  as  far  as  the  diameter  of  the 
shell,  and  is  coiisii 'erably  inclined  toward  the  right,  quite  beyond  the 
diameter  of  the  shell,  it  is  thick,  about  .07,  beveled,  grooved,  and 
very  faintly  marked  with  lines  of  growth.  The  frontal  bar  is  quite  well 
developed,  protruding  slightly  beyond  the  striations,  and  is  very 
obliquely  inclined  to  the  right. 

Color  of  shell,  externally,  ashy  yellow,  mottled  and  blotched  with 
ashy  brown,  the  raottlings  assuming  a  transverse  direction,  somewhat 
as  in  Strophia  mumia;  internally,  dark  brown,  which  color  extends 
quite  to  the  margin,  leaving  the  tooth,  however,  pale,  and  the  margin 
nearlv  white. 


c  A 

strophia  pUsbryi  evolva.  A,  front  view", 
B,  side  view  of  type,  (',  Louor  tooth  as 
seen  from  above. 
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DIMENSIONS. 

Size  of  tj'pe,  1.12,  by  .43.  Largest  specimen,  1.17  by  .43;  small- 
est, .90  by  .40.  Greatest  diameter,  .43;  smallest,  .40.  Longest 
specimen,  1.17;  shortest,  .85. 

OBSERVATIONS. 

Individual  variation  is  great,  and  the  most  noticeable  is  toward 
producing  a  white  form,  which  is  clearly  a  rciversion  toward  typical  S. 
pilsbryi,  in  fact,  this  form  grades  directly  in'o  the  parent  stcc^c. 

Another  variation,  which  may  be  considered  as  progressive,  is 
toward  producing  a  shorter,  thicker  form,  with  nine  whirls  and  with 
numerous  striations,  thirty  to  the  first  whirl,  they  are  regular,  and  not 
wider  than  the  interspaces,  and  the  first  whirl  is  as  long  as  the  first 
five,  while  the  aperture  is  inclined  to  be  rounded,  and  more  in  the 
centre  of  the  shell  than  in  the  type.  The  color  is  also  dark,  nearly 
uniform  ashy  brown,  but  with  central  tooth  as  in  the  type.  I  notice 
this  form  particularly  as  I  believe  that  it  will  be  found  somewhere,  at 
some  time,  as  an  established  species. 

Directly  opposite  this  is  a  larger  form,  more  cylindrical,  with  the 
first  three  whirls  equal  in  diameter,  and  with  the  transverse  mottlings 
more  pronounced.  This  fi.rm  seems  to  mark  the  direction  in  which 
the  sul>species  is  trending  to  establish  a  full-ranked  species.  Occa- 
sionally a  specimen  will  show  a  doable  margin. 

As  will  be  seen,  the  characters  which  mark  this  fine  sub-species 
are,  first,  and  most  important,  the  elongated  central  tooth  projected 
well  forward,  toward  the  frontal  bar,  a  remarkable  character  and  one 
which  I  have  never  seen  so  prominent  in  any  other  species  of  this 
geniis  ;  second,  the  form  of  the  margin,  with  its  oblique  bar ;  thirdly, 
the  peculiar  mottlings,  recalling  those  of  S.  mumia.  Besides,  we  have 
the  usual  characters  Avhich  almost  always  accompany  the  evolution  of 
a  dark,  mottled  form  of  shell  from  a  white  form,  namely,  the  thicken- 
ing of  tlie  shell  and  contraction  of  the  margin.  All  of  these 
characters  in  combination,  together  with  the  fact  that  this  form  has 
a  location  of  its  own,  go  to  make  up  good  and  suflicient  specific 
characters  and  I  would  so  consider  them,  but  there  is  yet  to<3  great 
a  number  of  specimens  which  must  be  considered  as  intermediate. 

HABITS  AND  DISTRIBUTION. 

This  strongly  marked  sub-species  occurs  on  the  bushes  of  the 
western  and  larger  portion  of  the  Goat  Key,  (E,  in  the  chart,  fig,    65,) 
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but  alonj,'  its  southern  bonier  ;  I  have  marked  its  range  with  a  series 
of  "s.     The  form  is  not  abundant  in  numbers  and  rather  scattering. 

52    STROPHIA  RESTRICTA    Novo. 
Restricted  Strophia. 

Fig.  r<8.     A,  front  view,  B.  side  view,  of  type. 

DESCRIPTION. 

Sp.  Ch.  Size,  very  small.  Shell,  rather  heavy  and  thick. 
Striations,pre8ent.     Whirls,  nine.     Examined  seventy-five  specimens. 

Form  of  shell,  an  elongated  oval,  the  first  and  second  whirls 
being  about  equal  in  diameter,  the  third  is  a  little  smaller,  then  the 
shell  slopes  to  a  rather  acute  point,  forming  an  angle  of  fifty-eight 
degrees.  The  striations  are  quite  numerous,  nineteen  to  the  first 
whirl,  are  about  as  wide  as  the  interspaces  between  them,  are 
beautifully  rounded  and  polished,  very  regular 
and  arranged  in  lines.  Fig.  58, 

Aperture,   very  small,  not  quite  as  wide 
as  one  half  of  the  shell,  arched,  and  about   as 
high  as   wide.     Lower    tooth,  not  prominent,        |^^\      Ip^X 
about  .Oo  high,  as  wide  as  high,  and  about  twice        VlO)M      f'   .-ij 
as  long  as  high.     It  is  not  elevated,  and  is  set  I'l"  ^. -^-J     i  il  I 

back  nearly  once  its  length  from  the  frontal  bar.  H^/       ^il:^ 

Upper  tooth,  absent.  ' 

Margin  produced  forward  about  as  far  as  ^  g 

the  diameter  of  the  shell  it   is  nearly   straight    strophia  restricts,  a,  iront, 
and  not  inclined  to  the  right.     It   is   about  as         b.  side  view. 
thick  as  the  shell  behind  it,  beveled  below   on 

either  side,  marked  with  fine  lines  of  growth,  but  doubled  above  with 
lines  of  growth  between  the  two  divisions.  The  frontal  bar  is  well 
develo])ed,  and  protrudes  beyond  the  striations,  and  is  but  little 
inclined. 

Color  of  shell,  externally,  ashy  white,  mottled,  but  not  trans- 
versely, with  reddish  brown.  Internally,  brown,  rather  dark  in  shade, 
extending  quite  to  the  margin,  but  this  and  the  tooth  are  paler. 

DIMENSIONS. 

Size  of  type,  .75  by  .32.  Largest  specimen,  .02  by  .37 : 
smallest,  .02.  by  .32.  Greatest  diameter,  .37  ;  smallest,  .32.  Longest 
specimen,  .02  ;  shortest,  .G2. 
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OBSERVATIONS. 

Variation  is  toward  a  slightly  larger  foiin,  but  with  about  the 
same  proportion,  but  with  alnjveled  margin  with  lines  of  growth  only, 
also  toward  a  more  pointed  form  with  the  first  whirl  the  largest.  There 
is  also  the  following  distinct  form  : 

No.  1.  White  in  color,  and  with  a  tendency  to  assume  a  less 
number  of  striations.  1'he  margin  is  beveled  and  grooved,  but  in 
some  individuals  is  doubled. 

This  singular  little  Strophia  may  be  distinguished  from  S. 
thorndikei,  Avhich  it  resembles  somewhat,  by  the  heavier  shell,  thicker 
margin,  smaller  aperture  and  different  color.  I  know  of  no  other 
Strophia  which  it  resembles. 

HABITS  AND  DISTRIBUTION. 

About  midway  on  the  southern  side  of  the  western  portion  of  Goat 
Key  is  a  little  boy,  and  on  the  western  border  of  it  is  a  small  mangrove 
swamp.  A  sand  beach  entirely  surrounds  this  portion  of  the  key, 
Imt  along  the  little  bay,  especially  to  the  eastward  of  the  mangrove 
swamp,  the  land  being  low  (for  the  mangrove  swamp  evidently  repre- 
sents an  old  lagoon)  the  sand  has  encroached  upon  the  land 
considerably.  This  sandy  tract,  however,  in  the  immediate  neighbor- 
hood, is  covered  with  bushes,  or  small  trees.  It  Avas  on  one  of  these 
little  trees  and  on  a  few  shrubs  very  near  it  that  I  found  the  colony 
of  the  singular  little  Sti'ophia  restricta. 

On  Goat  Key  one  can  learn  a  lesson  in  the  evolution  of  species  of 
Strophia  which  will  prove  of  great  value  to  him.  Here  on  this  little 
spot  of  land,  at  most  not  over  three  acres,  we  find  three  distinct  form? 
of  this  genus  of  shells ;  and  be  it  remembered  that  this  island  is 
distant  from  Little  Galden  Key  only  about  a  half  mile,  yet,  as  seen,  it  is 
impossible  to  assign  even  characters  which  will  define  a  foim  to  the 
Stro}>hias  which  live  on  Green  and  Little  Galden  Keys,  and  these 
islands  are  about  fifteen  miles  apart  I  Facts  like  these  have  already 
caused  me  to  remark  that  1  feel  that  it  is  far  too  early  in  my  studies 
of  this  genus  to  even  speculate  on  the  origin  of  many  of  the  species,  and 
more  especially  on  the  origin  of  all  the  groups,  and  their  connection 
with  one  another. 

One  thing  is  clear,  however,  that  the  Strophias  inhabiting  Goat 
Key  were  derived  directly  from  the  S.  biniarginata  of  Little  Galden 
Key.     First,   S.  pilsbryi,  through  this  the  dark,  fiecked  S.  p.  evolva. 
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and  this  sub-species  gave  rise,  most  strangely,  to  the  little  dwarf,  S. 
restricta.  The  most  sceptical  regarding  the  value  of  color  as  a  si)ecific 
character  has  only  to  visit  this  key  and  note  the  transition  of  S. 
pilsbryi  into  its  sub-specific  form,  with  its  accompan.\  ing  correlative 
characters,  while  the  little  S.  restricta  exhibits  clearly  hoAv  closely  one 
species  may  li\'c  to  another  and  yet  be  distinct.  The  sand  from  which 
grew  the  tree  and  bushes  on  which  I  found  S.  restricta  isolated  this 
form  as  completely,  if  not  more  so,  than  if  miles  of  ocean  rolled 
between  them. 

I  have  said  under  the  Habits  of  Strophia  nana  (Vol.  I  Contribu- 
tions, page  28)  that  this  Strophia  had  the  most  limited  distribution  of 
any  animal  with  which  1  was  acquainted,  but  in  this  respect  it  must 
yield  the  palm  to  S.  restricta.  for  this  species  was  confined  to  a  single 
tree  and  the  bushes  that  came  in  direct  contact  whh  it,  in  fact,  all  of 
the  specimens  which  I  collected  I  gathered  without  moving  a  single 
step. 

53    STROPHIA  EXIMEA  Novo. 
Choice   Strophia 

Fig,  59.     A,  front,  B,  side  view  of  type, 

DESCRIPTION. 

Sp.  Cii.  Size,  medium.  Shell,  not  very  thick.  Striations, 
present,  but  very  fine.     Whirls,  ten.     Examined  1,000. 

[Note.  This  species  and  the  next  following  belong  to  a  peculiar 
group  of  Strophias,  which  may.  with  pei'fect  propriety,  be  placed  in  a 
separate  sub-genus  w  hich  may  be  characterized  as  follows : 

6.    MULTOSTROPHIA. 

Central  tooth,  slight,  not  thicker  than  high,  striations. 
NUMEROUS,  exceedingly  FINE  AND  poLisiiED.  Type,  Strophia  exira(>a 
Mayn.    Locality,  Bahamas.] 

Form  of  shell,  cylindrical,  with  the  first  three  whirls  equal  in 
diameter,  then  the  shell  slopes  gradually  to  a  blunt  point,  forming 
an  angle  of  sixty-five  degrees.  The  striations  are  very  numerous,  fifty 
to  the  first  whirl,  they  are  rounded,  regular,  being  half  cylinders,  and 
they  are  very  slightly  inclined  from  right  to  left. 

Aperture,  lai-gc  and  open.  Lower  tooth,  small,  .03  high,  thinner 
than  high,  but  about  three  times  as  long  as  high,     is   set   very  far 
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Fig.  59. 


back,    nearly    twice    its   kngth    fr.  m    the    frontal     bar.     A  ridge 
extends  from  tooth  to  the  third  whirl.     Upper  tooth  absent. 

Margin  produced  forward  about  as  far  as  the  diameter  of  the  shell, 
is  placed  very  nearly  in  the  centre  of  the  shell  and  is  not  inclined  to 
the  right,  is  about  twice  as  thick  as  the 
shell  behind  it,  is  smoothly  rounded  on 
the  edge  and  rolled  over  into  a  rather 
sharp  edge.  The  frontal  bar  is  not 
well-developed  and  does  not  cross  the 
shell,  being  broken  in  the  middle, 
hence  does  not  completely  interrupt 
the  striations,  which  appear  within  it. 

Color  of  shell,  externally,  white, 
beautifully  marked  with  longitudinal 
and  rather  continuous  streaks  of  dark 
reddish  brown.  Internally,  far  within 
the  shell,  pale  brown  becoming  white 
on  the  entire  margin,  tooth,  and  space 
around  it,  with  a  slight  creamy  tinge. 


Stroi  hia  eximea. 
of  type. 


A,  front,  B,  side  view 


'DIMENSIONS. 

Size  of  type,  1.12  by  .45.  Largest  specimen,  1.12  by  .47  ;  small- 
est, .75  by  .37.  Greatest  diameter,  .47;  smallest,  .37.  Longest 
specimen,  1.30;  shortest,  .97.  , 

OBSERVATIONS.  \ 

There  is  considerable  individual  variation,  one  is  toward  a  cylin-  j 
drical  form  with  even  more  numerous   striations.  sixty   to   the  first  1 
whirl,  with  a  contracted  aperture,  and  eleven  whirls.     A  color  variation 
is  a  paler  form  with   rather  narrow  markings,  which  are  also  paler.  ; 
There  is  a  tendency  to  produce  a  form  with  an  entire  frontal  bar. 

There  is  also  the  following  well-defined  form : 

No.  1.  Size,  very  small.  Whirls,  nine.  Color,  form  and 
striations  as  in  the  typical  form. 

This  is  not  the  Pupa  martensiana  of  Weinland  for  in  that  species 
the  teeth  are  given  as  two  and  the  margin  as  being  thick.  S.  eximea' 
may  be  distinguished  from  all  other  shells  of  this  sub-genus  by  the 
large  size,  in  the  type  form,  and  always  by  the  dark,  wide  longit\idinal 
markings. 
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Fig.  61. 


There  is  one  remarkable  character  in  this  species  which  is  found 
in  all  the  forms  and  one  wliich  is,  as  far  as  I  have  examined,  peculiar 
to  this  Strophia,  although  1  shall  exj^ct  to  find  it  occurring  in  others. 
That  is  a  swollen  ridge  which,  beginning  back  of  the  central  tooth, 
winds  about  the  column  about  once  its  width  from  it,  thus  leaving  a 
furrow  between  it  and  the  column,  extends,  gradually  lessening  in  size, 
and  it  is  lost  in  the  third  Avhirl.  This  ridge  was  once  the  resting 
place  of  the  central  tooth,  and  in  one  place,  in  one  of  the  specimens 
examine-l,  a  tubercle  still  remains  on  at  the  partition  in  the  lower  portion 
of  the  second  whirl,  See  Fig.  01,  A, 
being  a  section  of  a  specimen  of  S. 
eximea,  and  the  tubercle  may  be  seen 
in  the  second  whirl.  This  elevated 
ridge  is  no  thicker  than  the  other 
portion  of  the  floor  of  the  whirls,  conse- 
quently has  a  corresponding  hollow 
beneath.  Nothing  of  the  kind  appears 
in  the  apparently  closely-allied  species 
S.  agrestina,  where  the  floor  of  the 
whirls  is  perfectly  simple.  See  Fig. 
<)1,  B,  where  I  have  given  a  section 
of  S.  agrestina.  C,  is  a  cross-section 
of  the  top  whirl  of  S.  eximea,  showing 
the  central  tooth  and  beginning  of  the  ridge. 

HABITS  AND  DISTRIBUTION. 

All  that  I  can  give  under  this  heading  is  the  fact,  that  the  speci- 
mens from  which  the  above  description  was  made  were  procured  by 
Mr.  Curtiss,  in  Nassau,  from  a  Creole  who  brought  them  from  Cat 
Island. 

The  species  is,  however,  not  uncommon  in  collections,  often 
labelled  as  Pupa  cr  Strophia  martensi  or  martensiana. 

54    STROPHIA  AGRESTINA,.  Novo. 

Grass  Strophia. 

Fig.  GO.  A,  front  view,  B,  side  view,  of  type.  C,  margin,  Form  No.  o. 

DESCRIPTION. 

Sp.    Ch.  Size,  small.    Shell,   very  thin  and  fragile.     Striations 


section  of  S.   eximea.    C,  cross  section 
of  same.    B,  Section  of  S.  agrestina. 
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Fig.  go. 


numerous  and  small,  but  perfect.  Whirls,  nine.  Examined  1,000 
specimens. 

Form  of  shell,  quite  cylindi-ical,  but  with  the  first  w'-url  a  little 
smaller  than  the  second  and  tiiird, 
which  are  equal  in  diameter,  then  the 
shell  slopes  to  a  blunt  point,  forming 
an  angle  of  sixty-five  dej^rees.  Sec- 
tions between  the  whirls  very  shallow. 
Whirls  not  bul^^inj;.  The  .striations 
are  numerous,  thirty-seven  lo  the  first 
whirl,  they  are  small,  less  than  half 
c\  lenders,  but  rounded  and  perfect  for 
their  entire  length,  and  slightly  in- 
clined from  right  to  left,  and  are  a  little 
wider  than  the  inte:  spaces  between 
them,  wliile  the  entire  shell  is  polished. 

Aperture,  very   small   and   open, 
elongated    and  arched,   but    scarcely 

higher  than  wide.  Lower  tooth,  about  .02  high,  about  as  narrow  as 
high,  and  three  times  as  long  as  high  and  is  set  back  a  little  more 
than  its  length  from  the  frontal  bar.     Upper  to<3th  absent. 

Margin  not  produced  forward  quite  as  far  as  the  diameter  of 
the  shell,  it  is  thin,  not  as  thick  as  the  shell  behind  it,  is  smoothly 
rounded  in  front,  and  rolled  backward  into  a  blunt,  but  well-developed, 
edge.  The  frontal  bar  is  only  slightly  indicated,  but  completely  inter- 
rupts the  striations. 

Color  of  shell,  creamy  white,  externally,  marked  with  wide,  rather 
continuous,  lines  of  reddish  brown.  Pale  brown,  within,  fading  into 
creamy  white  on  the  margin,  leaving  the  t<x>th  white,  in  contrast  with 
the  dark  surrounding. 


A  c  B 

Slropliia    ngristina.     A,    Iront,     B,    side 
view  of  type.   C.  margin,  Form  No.  3. 


DIMENSIONS. 

Size  of  type,  .87  by  .35.  Largest  specimen,  1.10  by  .40; 
smallest,  .i')i')  by  .-52.  Greatest  diameter,  .42  ;  smallest,  .02.  Longest 
specimen,  1.10;  shortest,  .oS. 

OBSERVATIONS. 

The  young  of  this  species  have,  as  a  single  tooth,  the  upper  ;  this 
is  singular,  as  mature  shells,  with  rare  exceptions,  have  no  trace  of 
thLs  tooth. 
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IruUvi>lual  variation  is  considerable ;  ni  one  direction  it  is  toward 
a  form,  with  a  lirger.  more  rounded  orifice  ;  shells  like  this  are  inclined 
to  iiave  the  upper  whii'l  larger  than  the  others,  also  all  the  whirls  bulge 
slightly.  On  the  other  hand  there  is  a  shorter  form,  witii  straight 
whirls.  A  color  variation  is  towards  a  paler  form  with  the  white 
pi-edominating.  As  the  reverse  of  this,  I  have  a  single  sjiccnnen  of  a 
beautiful  chestnut  brown  throughout,  slightly  streaked  with  creamy. 
Thisspecimdi  has  assumed  correlative  characters  and  is  thicker  with 
a  more  contracted  orifice,  and  it  is  cylindrical  in  form,  the  first  four 
\vhirls  being  equal  in  character.  Bosidt- s  these  variations,  which  may 
be  considered  as  purely  individual,  we  find  the  following  tin  ej  well- 
defined  forms : 

No.  1.  A  dwarf  form  with  eight  whirls,  size,  .55  by  .30,  other- 
wise as  in  the  type.  This  form  is  largely  represented,  at  least  twenty 
per  cent,  of  the  whole  number,  and  I  have  reasons  for  believing  that 
the  temlency  of  the  entire  species  is  in  this  direction. 

No.  '2,  a  large  form,  1.10  by  .32.  rather  cylindrical  with  the  first 
four  whirls  equal  in  diameter,  with  the  shell  thicker,  and  the  orifice 
large.  This  form  is  quite  largely  represented,  but  as  most  of  the 
specimens  are  dead  shells,  many  of  which  I  did  not  collect,  I  cannot 
give  the  exact  percentages.  The  tendency  is  for  this  form  to  pass  out 
of  existence,  or  in  other  words,  the  species  has  passed  through  this 
form  and  is  becoming  smaller. 

No.  o  is  a  singular  form,  with  the  first  w  hirl  decidedly  smaller, 
and  the  aperture  nearly  central,  disproportionately  elongated,  consider- 
ably higher  than  wide  and  Avith  the  first  whirl  quite  small  (See  fig. 
GO,  c).  This  form  is  so  pronounced  that  it  is  quite  likely  to  become 
specific  in  time. 

This  is  not  the  Pupa  martensiana  of  Wienland  (See  remarks  on 
this  head  under  Observations  in  S.  eximea)  yet  it  is  so  labelled  in  many 
collections  which  I  have  examined.  This  shell  is  very  thin  and  fragile, 
so  thin,  in  fact,  that  the  striations  can  be  plainly  seen  through  it,  when 
looking  in  at  the  aperture.  I  have  never  seen  any  other  shell  which 
resembles  the  Strophia  agrestina,  even  belonging  to  this  sub-genus,  in 
this  respect.  The  large  form  of  S.  agrestina  and  small  specimens  of 
S.  eximea  are  alike  in  size,  but  differ  so  utterly,  as  described,  as  to  be 
at  once  distinguishable,  but  the  best  character,aside  from  the  thinness 
of  the  shell,  in  the  Grass  Strophia,  is  the  absence  of  the  frontal  bar, 
this  being  quite  well  developed  on  either  side  in  S.  eximea. 

Before  closing  this  article  I  w^ant  to  add  a  few  words  in  regard  to 
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the  shell  named  Pupa  martensi  Weind,  inasmuch  as  this  name  and 
that  of  P.  martensiana  are  often  confused,  and  I  have  even  seen  speci- 
mens of  Strophia  agi*estina  labelled  as  S.  martensi. 

S.  martensi  is  a  very  peculiar  shell,  differing  from  most  species  of 
the  striated  Strophias  in  having  a  regular  constriction  to  the 
striations,  near  the  sutures,  thus  somewliat  isolating  a  series  of 
rounded  knobs  above  each  suture  (there  may,  however,  be  more  than 
tnie  species  so  characterized^,  resembling,  somewhat,  a  form  of  the  little 
S.  nana,  figured  on  Plate  II,  fig.  11,  B,  Vol.  1,  of  these  Contributions 
{See  also  description,  page  28). 

HABITS  AND  DISTRIBUTION. 

The  Grass  Strophia  occurs  on  the  south  side  of  New  Providence, 
.'ilwut  opfwsite  of  the  city  of  Nassau  but  distant  from  it  some  si.v; 
miles.  They  live  in  pine  woods,  among  which  grow  scattering  palms, 
about  a  half  mile  from  the  shore,  and  occur  under  stones,  fallen  palm 
leaves.  shrul)s,  etc.,  or  are  fjund  clinging  in  clusters  among  the  tufts  of 
grass  of  Avhich  there  is  a  scanty  growth  in  this  locality.  I  cannot  give 
the  exact  range  of  this  species,  but  I  have  traced  it  for  several  hundred 
yards  along  the  two  roads  which  go  to  the  south  side  beach,  1  have 
funnd  them  on  two  occasions,  one  in  February,  1884,  and  then  in 
March,  18.'>3.    On  both  occasions  they  were  quite  abundant 


SUBTERRANEAN    WATER    WAYS     IN     THE    BAHAMA 

ISLANDS. 

That  the  Bahama  Islands  are  of  comparatively  recent  origin, 
geologically  considered,  will  be  doubted  by  no  one  who  has  given  the 
matter  any  attention.  That  their  existence  is  also  due  largely  to  the 
coral  poiy])  is  quite  obvious,  for  when  we  come  to  examine  the  keys 
which  make  up  this  group  of  islands  we  find  that  all  of  them  not  only 
show  marks  of  having  once  been  sunken  reefs  of  coral,  but  many  of 
them  are  unmistakeably  elevated  atolls.  I  say  elevated,  for  on  many 
of  the  beaches,  or  sea  borders,  Ave  find  every  evidence  of  two  up- 
heavals, possibly  at  not  very  wide  intervals  apart.  That  is,  we  have 
the  present  level  of  the  higher  hills  and  land,  and  on  many  of  the 
keys,  an  old  beach,  or  high  water  mark,  exhibited  by  blocks  of  coral 
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rock  of  varying  sizes,  piled  in  a  long  line,  far  above  the  present  high 
water  line,  just  as  it  was  left  by  the  waves  ages  ago,  how  long  ago  it  is 
impossible  to  state,  but  since  it  was  left  on  these  old  beaches,  the  coral 
has  had  time  to  harden  somewhat,  and  when  struck  with  a  hammer 
the  blocks  ring  like  steel.  It  has  not  become  silicified,  however,  to 
any  great  extent,  as  is  true  of  the  coral  in  similar  situations  on  the 
Cayman  Islands. 

I  have  said  that  many  of  the  islands  are  elevated  atolls,  and  a 
brief  examination  by  any  one  who  has  had  any  experience  with  coral 
islands,  Avill  sfieedily  convince  hira  of  the  truth  of  this  assertion.  Ncav 
Providence  is  a  series  of  atolls.  Standing  on  the  hill  top  on  which 
Fort  Charlotti*  is  built,  or,  better,  on  the  rampaits  of  the  f<rt  itself 
and  looking  southward  and  eastward  one  can  trace  a  connected  circular 
line  of  hills  from  those  at  his  feet,  through  a  series  running  south- 
ward, then  gradually  curving  around  eastward  and  northward  to  meet 
the  same  line  again  that  extends  back  of  the  city  of  Nassau,  on  which 
the  Government  House,  jail,  and  some  other  prominent  buildings  now 
stand,  but  considerably  to  the  eastward  of  the  city,  in  fact,  in  the 
vicinity  of  the  little  negro  settlement  of  Fox  Hill, 

Enclosed  in  this  circle  of  hills,  which  was  once  a  great  circular 
reef;  we  find  a  depressed,  comparatively  shallow  basin,  which  was  once 
the  lagoon.  The  hills  are  not  far  from  one  hundred  feet  high  from  the 
sea  level,  but  not  as  high  above  the  present  bed  of  the  old  lagoon,  for 
that  is  elevated  from  five  to  ten  feet  above  sea  level. 

I  have  spoken  already  of  Highburn  Key  as  an  old  elevated  atoll, 
also  of  U  Key  and  its  accompanying  outlying  keys  as  another.  There 
is  an  unfilled  lagoon  of  an  old  elevated  otall  on  the  eastern  side  of  Rum 
Key,  also  one  at  Long  Key,  near  the  northern  end,  while  Watlings 
Island  is  an  example  of  an  existing  atoll  in  which  the  reef  has  been 
but  slightly  elevated,  the  whole  interior  being  an  unfilled  lagoon. 
Inagua  is  an  immense  atoll,  some  fifty  miles  long  by  thirty  broad,  with 
the  interior  lagoon  partly  filled.  Around  some  of  these  keys 
mentioned,  which  I  have  given  as  prominent  examples,  out  of  many, 
a  ncAv  circular  reef  is  forming  with  a  lagoon  between  it  and  the 
island.  Such  a  reef  is  beginning  at  Rum  Key,  and  at  Inagua.  but  mt 
to  any  great  extent  at  New  Providence  nor  at  Watlings.  There  is  a 
reason  for  the  absence  of  the  reef  on  these  two  last-named  keys,  which 
1  shall  give  later. 

Asthe  Bahamas  are  of  coral  origin,  there  must  have  been  a  time, 
atno  verv  distant  geological  age,  when  thev  did  not   exist.     Lookin<' 
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back  beycri'l  that  time,  let  us  endeavor  to  find  some  cause  for  the 
origin  of  this  large  group  of  islands  which  now  occupy  a  space  in 
ocean  some  seven  hundred  miles  long  by  one  hundred  and  fifty  wide. 
Tiiat  is,  let  us  endeavor  to  ascertain  Avhat  caused  the  first  germ  of  a 
C'lral  polyp  to  establish  itself  on  a  spot  -where  it  and  its  successors  have 
left  such  stupendous  evidence  of  their  agency,  in  the  process  of  land- 
building,  behind  them. 

The  cause  of  all  this  is  most  obviously  that  vast  ocean  current 
known  as  the  Gulf  Stream,  which  now  flows  out  of  the  Gulf  of  Mexic<\ 
in  an  easterly  direction,  and,  deflected  by  the  Bahama  Bank,  turns 
quite  abruptly  northward,  between  the  coast  of  Florida  rnd  the 
Bahama  Banks.  There  must  have  been  a  time,  however,  bef  jre  the 
Bahamas  were  in  existence,  Avhen  this  stream  was  not  deflected 
northward,  but  flowed  unobstructed  directly  eastward,  passing  com- 
pletely over  Avhat  is  now  the  Bahama  Bank  with  its  accompanying 
keys. 

Now  it  is  a  well-known  fact  that  reef-building  corals  will  not 
grow  at  a  greater  depth  than  one  hundred  and  fifty  feet,  and  most  of 
the  West  Indian  species  thrive  best  in  even  shallower  water.  Hence 
when  the  Bahama  Bank  had  no  existence,  and  its  place  was  simply 
deep  ocean,  coral  germs,  Avhich  SAvim  freely  about  for  a  time,  could 
find  no  resting  place,  but  the  Gulf  Stream,  from  the  beginning  of  its 
flow,  which  was  probably  immediately  after  the  elevation  of  the  penin- 
sula of  Florida  (possibly  during  the  Miocene  period),  furnished 
m  iterial  for  bringing  the  deep  ocean  bed  near  enough  to  the  surface  for 
the  corals  to  grow  upon  it. 

Its  waters  were  turbid  with  the  debris  brought  doAvn  out  of  the 
interior  of  the  continent  by  the  Mississippi,  Rio  Grande,  and  other 
rivers  which  flow  into  the  Gulf  of  iMexico,  and  possibly  this  debris  was 
once  even  more  considerable  than  it  is  now. 

When  the  Gulf  Stream  was  rapid  the  material  which  rendered  it 
tirbid  was  hold  in  suspension,  but,  with  the  slacking  of  the  force  of 
the  stream.  Avhicii  was  then  far  out  in  the  Atlantic,  north  of  the  island 
of  St.  Domingo,  the  particles  gradually  fell  to  the  bottom.  Thus  a 
bank  was  formed  which  gradually  extended  westwai'd  and  naturally,  in 
cnirse  of  time,  es])ecially  after  the  easternmost  portion  became 
occupied  by  a  coral  reef,  which  formed  as  socn  as  the  mud  bank  came 
near  enough  to  the  surface,  also  northward,  thus  the  trend  of  the 
]>ahama  I'ank,  is  as  Ave  can  see  by  turning  to  any  map  of  these  islands, 
Avhich  is  drawn  upon  a  sufl^iciently  large  scale,  in  a  north-westerly 
and  south-easterly  direction. 


r  L  A  T  E    X  I. 


Vkronoia    IN'SULART??. 

Life  size.   Filamentos  form,  colur  of  living  specimen. 

Nassau  Harbor,  April,  181)3. 
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Reefs,  many  of  them  atolls,  formed  all  over  this  Bank,  and  when 
the  elevation  came,  brought  about  through  the  agency  of  su])tcrranean 
forces,  they  became  islands.  Now  a  coral  reef,  no  matter  how  thick  it 
is,  is  not  a  solid  wall,  but  is  honey-combed  in  all  directions  by  passages 
which  are  either  left  through  the  irregular  method  of  the  formation 
of  coral  heads,  branches,  etc.,  or  from  a  dissolving  away  of  the  dead 
coral.  With  the  elevation  of  the  reefs,  many  of  these  passages  would 
remain  much  as  they  were,  especially  in  that  portion  of  the  reef  which 
still  remained  below  sea  level,  for  the  water  would  still  continue  to  floAV 
through  them. 

That  such  water  ways  do  continue  to  remain,  we  have  ample 
proof  in  many  places  in  the  Bahamas.  On  New  Providence  are  three 
or  four  large  lakes  of  salt  water,  which  occur  in  old  lagoon  beds,  and 
in  which  the  water  rises  and  falls  with  the  tides  of  the  ocean.  The 
most  distant  of  these  bodies  of  water  from  the  sea  is  Lake  Cunning- 
ham, which  lies  south  of  Fort  Charlotte  and  which  is  a  little  over  a 
mile  from  the  shore. 

But  among  the  most  remarkable  of  the  i-emains  of  the  ancient 
passages  through  the  reefs  are  what  are  known  as  ocean  holes.  The 
first  instance  of  this  that  I  saw  was  at  New  Providence.  About  a  mile 
south  of  the  Government  House,  also  in  the  lagoon  bed,  in  the  middle 
of  a  cleared  portion  of  land,  is  a  depression  in  the  rock,  which  is 
occupied  by  a  basin  of  water,  somewhat  circular  hi  form  and  al)0ut  ten 
feet  in  diameter.  This  basin  is  about  si.x  feet  doep,  but  on  the  north- 
eastern portion  opens  into  an  apparently  bottomless  cavity,  some  four 
or  five  feet  in  diameter,  in  which  the  Avater.  on  account  of  its  great 
depth,  is  as  blue  as  indigo.  Tliiuugh  this  passage  this  ocean  hole  has 
direct  communication  with  the  sea.  and  the  tide  ebbs  and  flows 
regularly  in  the  basin,  rising  and  falling  Wtween  two  and  three  feet. 

There  is  a  beautifully  clear  lake  on  the  eastern  side  of  Rum  Key. 
the  center  of  which  is  as  blue  as  the  water  of  the  Gulf  Stream,  which 
is  a  huge  ocean  hole  and  which  is  said  to  be  visited  by  turtles  from  the 
ocean. 

One  day  while  my  men  were  p\isliing  my  boat  over  the  shallows  of 
the  great  bank  which  hes  south  of  Andms.  on  which  the  water  is  only 
a  few  inches  deep,  we  suddenly  glide  1  over  a  large  ocean  hole  in  which 
the  water  was  also  bhie.  and  gazing  into  its  limpid  depths.  I  coulil 
perceiA'e  no  bottom.  Tiie  cnn-ent  set  into  this  hole  A\ith  the  ebb.  and 
out  of  it  with  the  flooil,  tides. 

On  the  south  shore  of  Andros  Island  is  a  large  ocean  hole  in  the 
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naked  rock,  about  a  half  mile  from  the  shore,  which  is  some  fifty  yards 
in  diameter,  and  which  has  a  large  spreading  mangrove  tree  growing 
beside  it. 

Further  north  on  Andros,  about  opposite  Green  Key,  is  an  ocean 
hole  remarkable  for  its  singular  form.  It  occurs  in  the  naked  rock  as  a 
cleft  which  is  about  a  hundred  yards  long,  but  which  is  nowhere  over 
twenty  feet  wide.  To  all  appearances  the  water  is  of  great  depth  in 
this  chasm,  how  deep,  either  in  this  or  in  others  of  the  holes  mentioned, 
I  cannot  say,  as  I  had  no  means  of  sounding  th^m,  but  in  this,  as  in 
others  mentioned  the  tide  rises  and  falls  regularly  with  that  of  the 
neighboring  ocean. 

These  ocean  holes,  are,  I  think,  of  not  unusual  oecurrence 
throughout  the  Bahamas,  and  appear  to  connect,  as  seen,  directly  with 
the  ocean,  at  perhaps  no  very  great  depth,  but  there  is  another  class 
of  subterranean  water  way  which  is  even  more  remarkable  than  are  the 
ocean  holes,  of  Avhich  I  know  two  only,  one  by  actual  observation  and 
one  by  report.  Both  of  these  lie  in  Middle  Bight,  near  the  eastern 
opening,  and  from  them  both,  as  1  can  bear  witness  in  one  case,  the 
water  flows  out  constantly  and  with  considtrable  force. 

The  one  with  which  I  am  acquainted  is  situated  on  the  side  of  a 
little  islet  known  as  Givens'  Key  that  lies  about  a  mile  within  the 
Bight  towards  the  northern  shore.  The  hole  is  quite  near  the  island, 
about  thirty  yards  from  the  beach,  and  being  between  tide-marks,  the 
land  about  it  is  left  dry  by  the  falling  water.  This  hole  is  somewhat 
circular  in  form  and  some  ten  feet  in  diameter,  opening  out  of  the 
solid  rock,  Avhicli  it  penetrates,  without  diminishing  in  diameter,  for 
some  twenty  feet  perpendicularly,  then  diminishing  somewhat  in  size, 
passes  oHiquely  under  the  rock  to  the  eastward.  From  the  mouth  of 
this  cavity  the  water  flows  with  such  force  that  it  is  difficult  to  stand 
ui)right  in  the  stream  which  flows  into  the  Bight  on  the  north  side  at 
low  tide,  and  it  flows  up  to  a  considerable  distance  above  the  surface 
of  the  water  at  high  tide.  Just  how  much  Avater  is  ejected  by  this 
singular  orifice  is  difficult  to  calculate,  but  it  must  amount  to  several 
hundred  gallons  a  minute. 

The  water  is  salt,  and  is  evidently  sea  water,  for  gorgonias, 
especially  the  Briarium  arbestinium,  which  is  usually  a  deep  water 
species,  thrive  well  there,  and  several  sjiecies  of  coral  grow  about  the 
mouth  of  the  cavity  and  in  the  stream  that  flows  from  it.  None,  how- 
ever, grew  fai-  down  in  the  cavity.  I  did,  however,  obtain  the  largest 
specimen  of  Briarium  asbestinium  that  I   ever  saw,   on  the  southern 
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Fig.  G2. 


side  of  the  cavity,  from  the  top  of  a  projecting  shelf  some  two  feet 
below  the  surface,  and  fine  specimens  of  this  gorgonia  grew  on  all  sides 
of  the  cavity  as  far  as  the  water  from  the  orifice  flowed. 

Before  attempting  to  advance  any  hypjthesis  as  to  why  the  water 
constantly  fl(jws  out  of  this  singular  cavity,  I  will  explain  its  situation 
more  fully  liy  the  aid  of  the  accompajiying  diagram  and  also  give  a 
special  idea  of  the  formation  of  Andros  kland. 

In  fig.  62  I  have  given  a  section  of  the  nwath  of  this  subterranean 
water  way  in  which  it  will  be  seen  just 
how  and  at  what  angle  the  passage  bends 
to  the  eastward.  By  standing  on  the  west- 
ern shore  one  can  see  considerably  further 
into  the  cavity  than  on  the  eastern  side 
which  I  have  marked  with  an  E. 

In  the  diagram,  fig.  Go,  the  white  is 
water  and  the  black  land.  B,  is  the 
entrance  of  the  Bight ;  A,  Little  Gralden 
Key;  C,  Goat  Key;  D,  Givens'  Key;  H, 
the  cavity,  E,  the  south  shore  of  the 
Bight,  M,  Mangrove  Key  on  the  north  of 
the  Bight :  I,  approximate  position  of  the 
second  boiling  hole,  and  the  dotted  lines 
I'cpresent  a  shallow  bank  between  it  and 
the  land.  The  scale  of  this  diagrammatic  chart  is  about  two  inches  to 
the  mile. 

Andros  Island,  on  the  eastern  shore  of  which  these  boiling  holes 
are  situated,  is  an  island  of  somewhat  peculiar  formation  as  compared 
with  the  rest  of  the  Bahamas.  Along  the  eastern  shore  the  land  is 
«{uite  high,  often  rising  into  cliffs.  This  line  of  cliffs  is  evidently  an 
old  barrier  reef,  similar  to  the  barrier  reef  which  now  exists  all  along 
the  eastern  shore  of  the  island,  but  of  course  the  old  reef  has  been 
elevated  with  the  other  of  the  Bahamas.  West  of  this  old  line  of  reef, 
the  land  is  low,  that  in  th<;  interior  being  rocky  and  covered  by  pine 
woods,  but  west  of  this  it  gradually  merges  into  marl  flats  that 
by  degrees,  through  a  network  of  creeks  and  lagoons,  merge  into  the 
waters  to  the  westward. 

Between  this  low  coast  and  the  Gulf  Stream,  distant  about  seventy 
miles,  are  comparatively  shallow  banks  which  terminate  quite 
abruptly  on  the  borders  of  the  Gulf  Stream,  but  without  the  inter- 
vention, as  yet,  of  any  well-defined  reefs.    From  this  gradual  lowering 
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t)f  the  land  from  the  eastward   it  is  eas}' to  understand  that  Andros 
has  been  formed  by  an  accumulation  from    the  we&tern  side,  and,  tliat 

Fig.  C^l 
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Magraiii  of  position  or  keys  in  tbe  entrance  of  Midtfle  Bi^bt,  Andros.  A,  Little  Galden  Key,  B, 
mtrance  to  Bigiit;  C,  Goat  Key,  D,  Girens'  Key;  E.  southern  sliore  of  Biglit,  H,  Boiling 
Ho'p,  near  Givens'  Key ;  L,  aiiprwcimatt:  position  of  sccoml  Iin)iling  l»ole  wear  Vwnt  on 
Jlnngrove  Key,  M. 


its  greatest  increase  has  been  in  that  direction  ;  in    fact,  it  is  highly 
|rrobable  that  it  is  only  a  matter  of  time  when  all   the  bank  between 
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Avhat  is  now  tlie  west  coast  of  Aiidros  and  the  Gulf  Stream  will 
become  land.  This  is  readily  comprehended  by  one  who  has  visited  the 
southern  coast  of  the  island  and  seen  the  extremely  shallow  water 
there  with  little  mangrove  keys  gradually  for  ning  and  filling-in  the 
watery  area. 

Now  in  regard  to  the  constantly  flowing  water  from  the  two  boil- 
ing holes,  this  can  be  accounted  for  in  two  ways  only.  As  shown,  it 
is  pure  sea  water,  therefore  cannot  come  from  exti-eme  depths,  as  does 
the  sulphur  water  of  Florida,  which  flows  from  the  earth  in  a  similar 
manner,  as  at  Blue  Springs,  near  the  St.  John's,  and  in  other  places. 
The  Tongue  of  Ocean  which  lies  only  a  little  over  a  mile  to  the  east- 
ward is  quite  deep,  and  water  under  the  pressure  of  considerable 
depths  might,  by  being  f  )rced  into  a  narrow  passage,  boil  upward  in 
that  manner,  but  it  would  almost  seem  that  the  counteracting  air 
pressure  on  the  mouth  of  the  passage  would  prevent  any  outward  flow, 
and  even  if  it  came  from  a  considerable  depth  would  act  exactly  as 
we  find  it  acting  in  the  ocean  holes,  namely,  rise  and  fall  with  the 
tide  without  any  constant  outward  flow. 

Then  again,  water  from  a  great  depth  in  the  ocean  would  be 
cooler  than  surface  water,  which  was  not  the  case,  or  at  least  in  any 
perceptible  degree,  and  as  seen  it  could  not  have  been  colder  or 
corals  would  not  have  thriven  in  it. 

After  giving  the  matter  much  thought  I  can  account  for  these 
boiling  holes  in  one  way  only  and  that  is  by  supposing  that  when  the 
old  reef  was  formed  these  passages  were  in  it  just  as  we  find 
the  passages  of  the  ocean  holes  were,  and  just  as  we  find 
passages  through  the  old  reef  which  borders  the  everglades  of  Florida 
on  its  southern  side,  through  which  subterranean  streams  find  their 
way  into  the  ocean. 

The  elevation  of  the  island  does  not  appear  to  have  broken  the 
connection  of  these  ocean  holes  with  the  sea  and  it  did  not  break  the 
connection  which  this  boiling  hole  had  Avith  the  ocean.  We  have  seen 
that  in  case  of  the  ocean  holes  their  connection  was  with  the  neighbor- 
ing ocean,  to  the  eastward  of  the  old  reef,  in  an  extreme  case,  not  over 
three  miles  distant,  but  in  order  to  account  for  the  boiling  holes  we 
must  consider  that  they  were  connected  with  the  waters  on  the  west- 
ward of  the  reef,  which  was,  then  as  now,  the  Gulf  Stream.  Before 
the  elevation  of  the  land  this  stream  had  practically  gradually  receded 
to  what  is  now  the  western  border  of  the  island,  for  it  is  clear  that  the 
whole  western  portion  of  the  key  is  nothing  but  an  elevated  mud  bank. 
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In  its  retreat  it  cari-ied  the  sea  entrance  and  the  passage  to  the  boiling 
hole  with  it,  until  it  not  only  reached  the  present  western  border  of  the 
i^luid.  ])iit  h.ickward  to  the  present  bjrder  of  the  Stream  a  hundred 
miles  from  the  mouth  of  the  bjilinn;  hole. 

Now  it  can  be  readily  understood  that  the  northward  flowing 
eurrerjt  of  the  Gulf  Stresim,  moving  as  it  does  Avith  considerable 
velocity  between  the  Bahama  Bank  and  Florida  reef,  would  cause  the 
water  to  run  into  a  narrow  passage  with  such  f  jrce  as  to  cause  it  to 
e.nergefrom  the  opposite  o])ening.  especially  if  this  were  smaller  than 
the  entrance  in  the  sea.  To  account  for  the  two  boiling  boles  we  have 
'inly  to  suppose  that  they  are  both  entrances  to  one  passage,  which 
would  seem  plausible,  as  they  are  not  over  a  quarer  of  a  mile  apart. 

Ancjther  class  of  subteiranoan  water  ways  is  a  system  of  smaller 
{)assages,  through  which  the  water  finds  its  way  underneath  all  the 
land  of  the  Bahamas,  but  always  at  sea  level  and  below  it.  The  evi- 
dence that  the  sea  water  does  so  penetrate  beneath  the  land  may  be 
found  in  the  fact  that  the  water  of  the  wells,  no  matter  where  situated, 
as  far  as  I  havo  exan)ined  them,  rises  and  falls  with  the  tide.  To  be 
sure  this  water  is  fresh,  or  but  slightly  brackish,  but  it  is  a  well 
known  fact  that  fresh  water  will  float  on  salt,  as  it  is  lighter.  The 
rain  water  falling  upm  the  surface  of  the  land  finds  its  May  slowly 
through  the  more  or  less  poi-ous  lime  stone  until  it  reaches  the  level 
"f  the  underlying  sea  water,  after  which  it  can  go  no  further.  Hence 
all  wellS:  excepting  those  of  which  1  have  six)ken,  as  being  Indian 
wells,  and  rock  holes,  in  which  the  surface  water  is  retained  for  a  time, 
must  be  sunk  to  sea  level.  Thus  we  find  that  the  well  at  Fort  Charlotte, 
which  stands  on  the  top  of  a  hill,  is  over  ninety  feet  deep,  but  other 
wells,  situated  in  the  old  lag(X)n  be<l,  are  much  shallower,  while  in  the 
pine  woixls,  where  the  land  is  quite  low,  watar  occurs  within  abjut  three 
feet  of  the  surface. 

It  is  scarcely  probable  that  the  sea  water  thus  penetrates  to  all 
parts  of  the  undeilying  strata  of  the  keys  by  simply  percolating 
through  the  aeohan  lime  stone,  even  though  this  is  softer  at  consider- 
able depths  than  on  the  surface,  for  the  water  rises  and  falls  in  the 
wells  nearly  or  quite  unifonnly  with  the  tides,  as  regards  time,  and  at 
extreme  low  water  the  wells  are  dry.  This  fact  renders  it  probable  that 
there  are  larger  channels  through  which  the  water  ebbs  aiid  flows  and 
that  such  channels  occasionally  break  out  into  the  light  of  day  in  the 
form  of  the  ocean  holes,  of  which  I  have  spoken. 

Another  class  of  undergroimd   water  ways,  with  an  account  of 
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vliich  I  shall  conclude  tliis  article,  are  the  salt  sprinirs  which  exist  in 
all  large  salinas,  like  those  at  Rum  Key,  Long  Island,  and  Inagua. 
Tliese  salt  jtlains  are  verynearl}'  on  a  level  with  the  sea  at  high  water, 
being  at  host  only  a  few  inches  above  it.  They  arc  as  a  rule  destitute 
of  vegetation,  excepting  a  few  peculiar  plants  which  thrive  best  in  a 
soil  largely  impregnated  with  salt. 

From  these  level  plains,  as  I  have  seen  at  Inagua,  are  to  be  found 
flowing  springs,  the  water  of  which  is  many  times  Salter  than  that  of 
sea  water.  The  presence  of  these  springs  may  be  accounted  for,  I 
think,  by  the  foct  that  they  occur  in  the  neighborhood  of  large,  shallow 
bodies  of  salt  water,  which  receive  their  supply  from  the  sea.  either 
through  direct  open  inlets,  or  tin-ough  subterranean  agencies.  1'he 
water  spread  out  in  a  shallow  basin  is  rapidly  evaporated,  and  thus 
contains  a  large  jiercentage  of  salt.  This  water  finds  its  way  through 
the  porous  nxjk  ors.mdof  the  surface  and  emerges  as  salt  springs  at 
points  where  the  land  is  slightly  lower  than  tlie  general  level  of  the 
lake.  The  manufactui-ies  of  salt  on  those  islands  take  advantage  of 
the  occurence  of  these  salt  springs,  and  by  constructing  basins  where 
the  water  from  the  springs  will  flow  into  them,  evaporate  it  until  salt  is 
obtained.  It  is  usual,  however,  to  admit  a  certain  porcentage  of  sea 
water  into  these  basins,  thus  considerably  increasing  the  supply  of  salt. 

Pure  sea  water  is,  of  course,  used  in  places  for  the  manuf^icture  of 
salt,  both  by  solar  and  artificial  evaporation,  but  I  do  not  know  of  any 
place  on  the  Bahamas  where  this  is  done  w  ithout  the  assistance  of  the 
floAving  salt  springs. 


DEFENSIVE    GLANDS    IN     A    BAHAMA    SPECIES     OF 

PIIASMA. 

In  closing  an  article  upon  the  defensive  glan(U  of  a  I'lnrida 
species  of  phasma  (Anisomorphia  bupicstoides)  in  Vol.  I  of  Cuntrilm- 
tions,  I  stated,  on  page  ?>■),  that,  although  1  had  seen  hundreds  of  an 
allied  species  to  these  insects  in  the  Bahamas.  1  had  never  seen  them 
discharge  any  fluid,  but  stated  that,  as  they  had  a  ]iccMiliar  odor,  that 
it  was  possible  tiiat  they  did  possess  glands. 

At  that  time  and  upon  a  subsequent  occasion  my  observations  of 
the  Bahama  phasma  wei-e  made  in  the  winter,  at  which  time  I  found 
the  insects  living  in  air  plants.    These  air  plants  at  that  time  c-'ntained 
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more  or  less  water,  which  is  retained  in  the  hollows  formed  by  the 
peculiar  curved  structure  of  the  base  of  the  leaves.  Quite  a  number  of 
animals  take  refuge  in  the  air  plants,  attracted  no  doubt  by  the  water 
which  is  there.  I  have  found  a  tree  frog,  two  or  three  species  of 
mollusks,  a  species  of  large  cockroach  and  the  young  of  a  snake  (a 
Boa).  All  of  these  animals  were  common,  excepting  the  last,  which 
occurred  occasionally.  Besides  these  were  the  phasmas,  which  were 
more  abundant  than  all  the  other  animals  put  together.  I  collected  a 
large  number  of  these  insects  at  that  time,  and  in  my  search  for  the 
other  animals  which  inhabited  the  air  plants  disturbed  many  others, 
but  none  of  them  emitted  any  of  the  peculiar  fluid  of  which  I  have 
spoken  in  the  article  cited.  Of  this  I  am  certain,  and  another  reason 
I  had  for  thinking  that  they  did  not  possess  the  power  of  emitting  the 
fluid  was  that  they  formed  an  important  item  of  food  for  the  Great 
Bahama  Cuckoo  (Saurothera  bahamensis),  in  fact,  the  first  specimen 
of  this  bird  that  1  ever  saw  was  engaged  in  searching  an  air  plant  for 
phasmas,  and  I  have  frequently  seen  others  so  engaged. 

These  opinions  and  observations  are  taken  from  my  notes  made 
during  the  winters  of  1883  and  1888,  but  upon  visiting  the  Bahamas 
again  in  the  spring  of  1893  I  found  quite  a  change  in  the  fauna  of  the 
air  plants.  During  the  two  previous  years  of  my  visits  there  had 
been  considerable  rain  fall  in  the  Bahamas  and  consequently  the  air 
plants  were  filled  with  water,  but  previous  to  181)3  there  had  been  but 
little  rain  in  the  islands  for  nearly  three  years,  and  none  at  all  that 
winter,  consequently  there  was  no  water  in  the  air  plants,  and  upon 
examination  1  found  that  they  contained  few  or  no  animals  of  any 
kind  ;  the  cockroaches  still  remained  and  a  few  spiders  were  found,  but 
not  a  single  specimen  of  a  phasma. 

During  the  second  week  in  March,  however,  when  searching  fnr 
shells  and  insects,  under  the  bark  of  dead  trees  in  the  agava  fields  to 
the  westward  of  Nassau,  in  company  with  Mr.  Curtiss,  we  discovered 
a  lai-ge  number  of  this  Anisomorphia.  [Note.  I  regret  that  at  this 
time  I  am  unable  to  give  the  specific  name  of  this  insect,  but  hope  to 
give  a  figure  of  the  animal  in  a  subsequent  volume  of  Contributions 
when  this  omission  Avill  be  supplied.] 

The  phasmas  were  lying  under  the  bark  of  trees,  much  as  I  found 
the  allied  Florida  species,  and  were  mated,  each  female  being  accom- 
panied by  a  male,  which  was  clinging  to  her  as  described  in  the 
previous  article.  But  what  was  of  especial  interest  to  me  was  the 
fact  that  both   male   and  female  discharged   a  similar   fluid  to  that 
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ol^served  by  inc  in  the  Florida  species,  and  which  luid  much  the  same 
odor.  As  in  the  Florida  species,  the  male  discharges  his  fluid  with 
more  rehutiiice,  upon  being  disturbed,  than  the  female;  it  being 
emitttd  by  her  almost  as  soon  as  she  is  exposed  to  the  hght  by  pulling 
off  the  bark,  while  the  male  usually  has  to  be  actually  handled  before 
the  defensive  fluid  is  thrown  off. 

The  only  difference  that  I  could  perceive  in  any  of  the  females  as 
compared  with  the  Florida  species,  in  regard  to  power  of  emitting  the 
fluid,  was  that  in  some  females,  in  addition  to  the  ejection  of  the  flnid 
from  the  regular  orifices  in  direct  connection  with  the  glands,  small 
drops  issued  from  the  joints  of  the  abdomen  on  the  up]  ler  portion  of 
the  body. 

I  made  an  examination  of  a  number  of  the  specimens  ^\llich  wc 
collected,  on  March  11,  18f).^>,  and  found  the  glands  and  accompanying 
apparatus  for  ejecting  the  fluid  were  so  nearly  similar  to  those 
]>arts  in  the  Florida  species  already  described  ;uid  figured  (See  Vol.  I, 
page  ol,  and  Plate  III)  that,  aside  from  size,  the  Bahama  species  being 
a  little  smaller,  I  could  see  no  difference.  I  was  somewhat  surprised 
at  this  as  1  fully  expected  to  find  some  modification  which  would 
account  for  the  power  of  exuding  the  drops  of  fluid  from  the  joints  of 
the  abdomen.  Neither  could  I  discover  any  additional  glands  any- 
where, although  I  searched  with  great  care. 

The  observations  made  during  this  last  season  upon  these  insects 
has  convinced  me  of  the  fact  that  the  phasmas  which  I  observed  on 
previous  years  in  the  air  plants  were  all  young  as  they  weie  much 
smaller  than  those  obtained  under  bark,  hence,  in  all  jirobability  did 
not  possess  the  power  of  ejecting  the  fluid. 

As  it  is  now  an  established  fact  that  these  glands  exist  in  three 
species  of  members  of  this  genus  (Anisumorphia)  it  lx?comes  evident 
that  their  pi'esence  offers  a  strong  genei'ic  character,  if  not  one  upfn 
which  a  higher  group  may  be  founnded. 
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SOUND-PRODUCING  ORGANS  OF  BIRDS, 

(Continued  from  Page  1G7,  Vol.  1.) 

SAUROTHERA  BAHAMENSIS 
Bahama  Cuckoo. 

This  is  a  singular  bird,  evidently  one  of  the  remaining  species  of 
an  old  race  of  Cuckoos.  It  utters  some  very  singular  gutteral  notes 
and  I  was  quite  anxious  to  examine  the  laryngeal  structure.  The 
folloAving  notes  are  made  from  a  male  taken  Feb.  oth,  1887,  in  the 
neighborhood  of  Nassau. 

I  found  the  trachea  straight  without  any  special  dilitation,  and  it 
measured  about  2.10  to  the  inferior  laryngeal  muscles.  The  sterno 
trachealis  was  ])resentand  proportionately  Avell  developed,  and  extended 
in  a  straight  line  to  the  costal  process  of  the  sternum,  see  fig.  64.  v 
being  the  sterno  trachealis,  F,  the 
trachea,  and  D,  the  costal  process  of  the 
sternum.  At  the  point  of  junction  of 
the  sterno  trachealis,  the  trachea  is 
somewhat  contracted,  and  is  curved 
upward.  It  is  held  in  this  curved  posi-  G 
tion  by  a  membrane  which  adheres  to 
the  trachea,  and  passing  backward  ^^  '^  PJlJJTiJfij^-^P 
fastened  to  the  muscles  of  the  breast  "  ~~~^~' 

on  the  inside  near  the  inner  edge  of  the 
furcula.  (See  ib.,  v,  being  the  mem- 
branous muscle,  and  H,  H,  the  outlines 
of  the  body,  while  G  is  the  neck. 

Immediately  after  its  contraction, 
the  trachea  becomes  wider,  and   widei.s 
until  it  merges   into  the  larynx,    ib.  i. 
At  the  junction  of  the  sterno-trachealis 
with   the  trachea  a  narrow  broncho- 

trachcalis  has  its  origin,  and  passing  above  the  sides  of  the  trachea 
adheres  to  the  fourth  half  ring  of  the  bronchial  tube,  being  about  .r>(^ 
long.  The  bronchial  tubes  (ib.,  o)  are  short  with  about  six  half  rings, 
are  contracted  a  little  at  their  origin,  lut  (.xpnnd  to  inter  the  Kingr,  e 


Inferior  larjnx  of  the  Bahama  Cuckoo. 
A,  iiienibraiie  muscle  :  r>,  costal  pw- 
ccss  of  sternum  :  E,  lung's;  F.  trachea: 
G,  neck  ;  H.  H,    outlines    i.f  hody  ;  I . 

Broncho  lrache;ilis  :  O   liionchial  Inhe. 

V,  sterno  trai  heails. 
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and  the  guttenil  sounds  which  this  bird  utters  are   produced  by  what 
little  vibrating  surface  there  is  on  the  inside  of  the  bronchial  tubes. 

The  drawing  downward  of  the  trachea  by  the  membrane-like 
muscle,  (ib.  a)  probably  has  nothing  to  do  with  the  sound-producing 
organs,  but  is  thus  drawn  d)wnward  in  or>ler  to  permit  the  entrance  of 
the  large  oesophagus  between  the  neck  and  the  larynx.  The  Bahama 
Cuckoo  subsists  largely  up  m  liz  irds  of  the  genus  An  dis,  of  which  there 
are  two  or  three  species  on  New  Providence,  which  is  the  home  of  this 
fine  Cuckoo,  and  individuals  are  very  abundant.  These  lizards  are 
swallowed  whole,  after  being  killed  by  a  violent  shaking.  Some  of 
these  lizards  thus  eatei  are  si.x  or  seven  inches  long,  and  in  passing 
into  the  stomach  through  the  oesophagus  must  occupy  considerable 
room.  1  kept  a  Cuckoo  of  this  species  in  confinement  and  it  would 
eat  six  or  seven  large  lizards  at  a  meal,  and  judging  from  the  size  of 
the  stomach,  this  organ  could  not  have  contained  one  half  this  number, 
liencesome  must  have  remained  in  the  oesophagus. 


MIMOCICHLA  PLUIVIBEA. 
Plumbeous  Thrush. 

The  vocal  organs  of  this  bird  are  among  the  most 
any  that  I  have  seen  in  the  Thrushes. 

The  trachea  is  perfectly  straight  and 
measures  about  1.62  to  the  inferior  larynx, 
the  muscles  of  which  are  remarkably  well 
developed,  the  usual  five  pairs  being 
present,  and  a  slender  sterno-trachealis. 
All  of  these  muscles  are  about  normal  in 
size  and  form,  excepting  the  broncho- 
trachealis  posticus ;  this  sends  down  a 
long  accessory  spur  as  far  as  the  tenth  half 
ring  of  the  bronchial  tubes.  See  fig.  Ga,  t 
being  the  trachea  ;  b,  b,  the  broncho-trache- 
alis  anticus,  and  b,  p,  the  broncho-trachealis 
posticus  with  the  accompanying  spurs,  ex- 
tending down  on  to  the  bronchial  tubes,  c. 
The  sterno  trachealis  is  omitted  in  the 
figure,  which  is  about  life  size. 

Another  remarkable  feature,   which  is, 
however,  present  in  some  other  birds  is  a 


remarkable  of 


Inferior  larynx  of  Plumbeous 
Thrush,  t,  trachea,  b,  broncho, 
trachealis  anticus.  b,  p,  broncho- 
trachealis  posticus,  c,  bronchial 
tubes,  M,  membiane  between 
tubes.    L,  lungs. 
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membrane  wliich  extends  completely  across  from  one  bronchial  tube  to 
the  ot'ier  just  above  the  tympaniform  membranes.     See  ib.,M. 

The  OS  transvcrsale  is  present  and  supports  a  well  developed  semi- 
luna  membrane,  while  the  tynipanifurms  are  about  normal  in  size. 

With  such  a  development  of  sound-producing  organs  and  their 
accompanying  muscles  we  should  expect  to  fiml  this  thrush  a  fine 
singer,  and  such  is  the  case. 

The  regular  song  is  loud  and  clear,  something  like  the  syllables 
"  an-cheer  "  but  with  the  regular  duul)le-noted  thrush-like  intonation, 
followed  by  two  mellow  -whistles,  and  this  lay  is  given  repeatedly. 
These  notes  are  given  in  May,  wli'ch  is  quite  near  the  breeding 
se  ison,  but  earlier  in  February  they  sing  quite  differently,  reminding 
one  strongly  of  a  Cat  Bird  or  of  a  Brown  Thrush,  with  some  notes  of  the 
Robin  inteiwoven. 

Must  of  these  sounds  are,  without  doubt,  produced  by  the  vibration 
of  the  scmiluna  membrane,  but  we  can  attribute  the  other  double 
intonation  partly,  if  not  wholly,  to  the  tympaniform. 

Nothing  in  the  regular  song  would  account  for  the  peculiar 
laryngeal  modification,  which  I  have  described,  and  I  could  not  under- 
stand the  function  of  these  organs  until  1  heard  the  bird  mimic  first 
the  harsh  cry  of  an  Ani,  then  the  peculiar  "bob-white"  of  the  Quail, 
executing  both  with  such  exactness  as  at  first  to  completely  deceive 
me. 

If  we  conclude  that,  as  a  rule,  all  of  the  organs,  or  mwlifications 
of  organs,  especially  if  modified  to  an  unusual  degree,  are  of  benefit  to 
the  animal  possessing  them,  it  is  rather  difficult  to  thus  account  fur 
the  presence  of  these  singular  laryngeal  modifications  in  the  larynx  of 
the  Plumbeous  Thrush.  As  seen,  they  doubtlessly  assist  it  to  utter 
harsher  cries  than  it  coulil  otherwise  give,  but  just  what  benefit  such 
cries  are  to  the  bird  I  cannot  readily  understand.  The  birds  which  I 
have  heard  uttering  them  did  not  appear  to  I)e  at  all  alarmed  at  any- 
thing (and,  in  fact,  the  regular  alarm  note  is  not  unlike  that  of  a 
^Vood  Thrush),  and  consequently  could  not  be  trying  to  intimidate  an 
enemy  by  imifciting  the  cries  of  a  larger  bird. 

It  was  with  considerable  interest  that  I  examined  the  larynx  of  a 
closely-allied  species,  the  Red-legged  Thrush,  M.  rubripes,  v  hich  I 
found  on  Cayman  Brae,  and  a  description  of  the  laryngeal  muscles  of 
this  species  I  give  IhjIow. 


P  LAT  E     X  JI  . 


T[IICK'-TirTJ.FT)  A^IKFO. 
Life  size.  Typo  Form,  alnlt  male. 
Nu.'^sau,  April.  1S!)3. 
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MlMOCiCHLA  RUBRIPES. 
Red-legged  Thrush. 

The  trachea  in  tliis  spscies  is  straij^ht,  but  is  a  little  flattened  and 
measures  about  2  10  to  the  inferior  larynx. 

The  laryngeal  muscles  are  as  in  the  Plumbeous  Thrush  in 
number  and  gen<'ral  form,  but  in  this  species  the  upper  portion  of  the 
broncho-trachealis  anticus  is  produced  upward  into  a  point,  whereas  in 
the  allied  species  it  is  somewhat  truncated. 
See  fig.  6-~),  B.  B,  and  compare  with  fig.  06, 
A,  B,  where  I  have  given  an  enlarged  figure 
of  the  larynx  of  the  R.'d-legged  Thrush. 
As  seen  in  this  figure  also,  the  elongated 
spur  of  the  bronchio  trachialis  anticus  is 
also  present,  but  it  is  not  quite  as 
prominent  as  in  the  Plumbeous  Thrush,  but 
extends  over  the  same  number  of  half  rings. 
The  membrane  between  the  tubes  is  also 
present  in  this  species.  See  ib  ,  M  ;  c.  c,  be- 
ing the  bronchial  tubes,  and  l,  l,  the  lungs. 
At  B.  I  have  given  a  side  view  of  the  larynx, 
in  which  is  shown  the  origin  of  the  thin 
sterno-trachealis  between  the  divisions  of 
the  broncho-trachealis.  In  this  species 
the  tympaniforms  are  present,  extending 
the  entire  length  of  the  bronchial  tubes, 
and  the  os  transversale  also  supports  a  well 
develo])ed  semiluna  membrane.  There  are 
fourteen  half  rings  in  the  bronchial  tubes 
which  is  about  the  same  number  as  in  the  Plumbeous  Thrush. 

The  song  of  the  Red-legged  Thrush  differs  considerably  from  that 
of  the  Plumbrous  Thrush,  but  with  a  general  resemblance  which  pro- 
claims the  affinity  of  the  two  species.  Although  I  did  not  hear  the 
Red-legged  Thrush  mimic  the  Ani,  nor  any  other  bird,  I  did  hear  them 
utter  some  very  harsh  notes.  The  first  time  that  1  heard  their  notes 
was  on  March  olst,  18S8,  when  I  was  seated  beneath  a  wild  fig  tree 
watching  the  birds  which  were  feeding  upon  the  fruit,  which  was  then 
ripe,  and  these  thinishes  frequently  visited  the  tree.  Several  came 
into  the  tree  quite  silently,  when  one  came  in  and,  without  perceiving 


c 

Inferior 

Thrush.  A,  front,  B,  side  view- 
T,  tnichea,B,  broncho-tnichealis 
anticus:  D,  b.  t.  posticus;  C, 
bronchial  tubes  ;  M,  connecting 
membrane :  G,  sterno-trachealis- 
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me,  grave  several  liarsh  cries,  which  were  quite  different  from  any  I  Iiail 
heard  emitted  by  the  Phimbeuis  Thru?h.  I  als  >  heard  tliese  note? 
given  afterwards,  when  I  was  A'isitinj^  the  elevate i  plateau  on  the 
eastem  end  of  Cayman  Brae,  where  the  species  is  not  numerous. 

Nothing,  as  seen,  which  I  have  obs''n'ed  in  this  last-mentioned 
Thrush,  wcnld  serve  to  throw  any  lij^ht  upm  the  probable  origin  of 
the  singular  spur  of  the  broncho  traehealis  anticus  nor  why  it  should 
now  exist  in  both  these  species,  for  I  can  see  no  reason  why  the  harsh 
notes,  w  hich  this  spur  enables  them  to  utter,  is  of  any  benefit  to  them, 
any  more  than  would  similar  notes  be  of  benefit  to,  for  example,  a 
W(X)d  Thmsh.  The  only  possible  reason  that  I  can  give  for  its 
jiresence  is  that  it  may  be  an  inherited  character,  but  upon  this  [Kjint 
we  need  more  light,  which  can  only  be  fumii^he  1  by  further  investiga- 
ti  >n  among  tropic  thrushes.  1  may  here  siy  that  the  only  other 
member  of  a  sti-ietly  tropiciil  genus  of  thrushes  that  I  h.ive  examined 
is  a  Magrops,  M.  fuscata,  taken  at  Inagua.  and  in  this  I  did  not  find 
even  an  approach  to  a  spmr  on  the  broncho  traehealis  anticus,  the 
larynx  being  about  normal. 

ZENAIDA  AMABALIS. 

Zenlada   Dove. 

This  dove  possesses  one  of  the  most  singular  sound-producin;^ 
apparatus  that  1  have  ever  seen. 

The  trachea  is  straight,  some  3.50  long,  is  cylindrical  on  its  upper 
portion,  but  is  slightly  flattened  as  it  approaches  the  inferior  larynx. 
The  most  marked  peculiarity  in  the  trachea  is  a  hollow,  which, 
beginning  by  a  slight  depression,  increases  in  width  and  deptli 
gradually,  until  it  ap]»roaches  the  lar^Tix.  when  it  becomes  gradually 
smaller.  The  walls  of  this  depression  are  very  thin  and  may  possibly 
serve  as  a  vibrating  membrane.  See  fig.  07.  A  a  where  I  give  a  life- 
sized  figure  of  the  upper  side  of  the  trachea,  showing  this  peculiarity. 

The  stemo  trache:ilis  arises  about  .-'O  above  the  larynx  and  is 
quite  well  developed.  Besides  this  on  either  side  arises  a  thin,  narrow- 
strip,  evidently  the  remains  of  a  broncho  traehealis.  These  muscles 
extend  over  about  eight  rings  of  the  trachea  and  then  extend  over  the 
long  lar\Tix  near  the  lower  side. 

In  the  long  lar^-nx  is  a  nearly  circular  orifice,  about  .12  in  dia- 
meter, across  which  stretches  a  thin,  nearly  transparent  membrane  to 
the  side  of  which  the  broncho   traehealis  is  attached.     See  ib.,  B.  M, 
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beinji  tlie  mombrane.  At  C,  I  have  given  an  enlarged  view  of  tliis 
membrane,  lettered  as  at  B. 

The  bronchial  tulies  are  rather  thin,  with  nine  halfrings,  and  with 
a  normally-develoixid  tympaniform  membrane. 

This  dove,  as  might  Ije  e.xjiected  from  such  a  musical  apparatus, 
has  a  singular  note.  The  male  perches  upon  a  limb  of  a  tree,  swells 
out  his  throat  and  utters  his  cooing  song  which  he  repeats  at  rather 
regular,  but  protracted,  intervals. 

This  song  begins  with  two  notes,  the  first  uttered  with  a  falling 
inflection,  the  second  witii  a  rising.  The  second  follows  the  first 
rather  quickly,  and  is  not  as  prolonged.  Both  are  in  a  lo  w  key.  Then 
follows  three  other  notes,  sounding  like  "Who,  who.  who,"  but  there  is 

Fig.  07. 
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B  B  15 

B  C 

UliistiaUns:  Um  inferior  l;i'ynx  of  iho  i;;ih  im;i  aiul  €:iyninTi  Zaiiaiila  Dovi'S.  A,  li.  C,  1!  liaiii- • 
1>,  E.  Cayin.iu.  a.  hollow  in  tiai'liea  s.  sterno  tr:iclu'a".is  :  !•,  lir.nuliu  tr.iclu-ali.s  M.vilii.- 
tiiig  iiirnitiranc,  r-  liioTK-liial  tiilies,  t,  tr.  vlioa,  in  all  fi.Lfiiros. 

a  decided  pause  between  the  fiist  two:  the  last  three  are  given  in  t]\v 
same  time  and  in  the  same  key.  The  notes  aie  all  h'ud.  but  when 
softened  by  distance  have  a  singularly   moui-nful  eftect. 

Zenaida   richardsoni. 
Cayman  Dov3. 

On  the  islands  of  Cayman  iirac  and  I/ittle  Cayman  1  enoiiintri-cd 
a  d'lvo  \\hich    cluselv  resembles    the  Zanaida    and  wJjieh  coos  in  iiau'li 
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tlie  same    manner,  but   which    diflFers  somewhat  in   the    laryngeal 
structure. 

The  hollow  is  present  in  the  trachea  above,  much  as  in  Z.  ama- 
balis,  but  the  trachea  is  a  little  wider.  See  fig.  G7,  D,  where  I  give  a 
species  and  those  given  by  Z.  amabalis.  The  CaAman  Doves  were 
exceedingly  tame  and  I  have  frequently  watched  them  feeding  within 
a  yard  of  my  feet. 

slightly-enlarged  view  of  this  side  of  the  trachea,  the  lettering  being 
the  same  as  in  Z.  amabalis  in  all  the  figures. 

The  sterno-trachealis  has  a  peculiar  origin,  as  both  branches  of  it 
emerge  from  one  point  close  together  on  the  lower  side  of  the  trachea. 
See  ib.,  D,  s.  The  broncho  trachealis  is  slightly  enlarged  at  the  end 
near  the  membrane  in  the  lower  larynx  and  this  membrane  is  rather 
more  oval  in  form  than  in  the  allied  sj)ecies.     See  ib.,  D  and  E,  m. 

There  are  eight  half  rings  to  the  bronchial  tubes,  and  the  tympan- 
iform  membrane  extends  its  entire  length. 

In  spite  of  this  variation  in  the  form  of  the  sound-producing 
organs  I  could  not  perceive  any  difference  in  the  notes  uttered  by  this 
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MONOGRAPH  OF  THE  GENUS  STROPHIA. 

( Continued  from  Vol.  II,  page  182,  ) 

The  first  portion  of  the  present  instalment  of  this  monograph 
is  based  upon  specimens  belonging  to  the  Museum  of  Comparative 
Zoology,  Cambridge,  Mass.,  where  I  have  been  permitted  to  examine 
them  through  the  kindness  of  Prof.  Alaxander  Agassiz,  with  a  view  of 
determining  the  species*  I  have  returned  the  types  figured  to  the 
Museum,  but  have  retained  a  set  of  co-types  in  my  own  collection.  I 
wish  also  to  thank  Dr.  Walter  Faxon  for  valuable  assistance  in  many 
ways  in  preparing  this  paper. 

55.     STROPHIA  CHRYSALIS  Ferussac. 

Chrysalis  Strophia. 

Plate  I,  fig.  1,  front  view,  fig.  2,  side  view  of  typical  specimen. 
Ferussac,  Hist.  Nat.   Moll.  1820-1851,  Vol.  II,  page  205.    Plate 
153,  figs.  1  and  2  ( not  fig.  7,  nor  figs.  7  and  8  plate  156 ) . 

DESCRIPTION. 

Sp.  Ch.  Size,  rather  large.  Shell,  moderately  thick  and  heavy. 
Striations,  present.     Whirls,  11.      Examined  11  specimens. 

Form  of  shell,  a  long  pointed  cylinder,  with  the  first,  second  and 
third  whirls  equal  in  diameter,  then  the  shell  slopes  to  a  semi-obtuse 
point  which  forms  an  angle  of  forty-three  degrees.  The  striations  are 
not  numerous,  there  being  fifteen  only  to  the  first  whirl,  not  very 
prominent,  rather  irregular,  are  slightly  bowed  in  the  middle  of  the 
whirls  toward  the  right,  and  they  are  also  slightly  inclined  from  right 
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to  left,  are  narrow,  aivl  the  interspaces  are  thus  about  twice  as  wide  as 
the  prominences.  The  striatiuns  are  not  furrowed,  but  are  smoothly 
rounded  and  polished.     The  whiids  are  not  bulging  ami  the  suture  is 

shallow. 

Aperture,  large  an'I  widcy  open  me'isuring  consideral)ly  less  with- 
in thai!  at  the  entrance.  The  lower  t(>oth  is  very  small,  about  ."7  long 
and  is  about  one  half  as  high  as  long,  its  position  is  about  central,  but 
it  is  set  back  about  twice  its  length  from  the  frontal  bar.  The  u[r|)er 
tooth  is  about  the  same  height  as  the  lower,  but  extends  backward  a- 
round  the  column. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  but  is  considerably  inclined  to  the  right,  quite  beyond  the  side, 
is  not  thickened  ( measuring  .04  only  )  but  is  reflexed  outward  at  least 
.10,  with  the  edge  rolled  over  and  smoothly  rounded.  The  frontal  bar 
is  rather  indistinct,  is  well  inclined  to  the  right,  as  the  striations  ap- 
pear within  it  as  distinct  ridges  which  continue  to  appear  as  far  down 
as  they  can  be  seen  from  the  entrance. 

Color  of  shell  externally,  yellowish  white,  quite  prominently 
marked  with  a  rather  pale  yellowish  brown  which  is  inclined  to  form 
longitudinal  patches  between  the  striations.  These  patches  are  quite 
frequently  encroached  upon  by  the  white  along  their  sides,  hence  their 
edges  have  an  undulating  or  serrated  appearance.  In  some  cases  the 
patches  are  broken  quite  across  by  the  encroaching  white,  then  the 
brown  appears  as  a  series  of  thick  horizontal  lines  one  above  the  other. 
Internally  broAvn,  paler  than  the  external  markings.  This  color  pales 
into  yellowish  white  on  the  tooth  and  margin. 

DIMENSIONS. 

Size  of  typical  specimen,  1.35  by  .45.  Largest  specimen.  1.37  by 
47;  smallest,  1.25  by  .41.  Longest  specimen  1.35;  shortest,  1.25. 
Greatest  diameter,  .47  ;  smallest,  .41. 

OBSERVATIONS. 

The  tendency  among  the  specimens  examined  is  to  produce  on 
one  hand  a  rather  more  slender  form  than  the  type  with  the  angle  of 
the  apex  more  acute,  and  on  the  other,  a  proportionally  shorter,  stouter 
form,  measuring,  about  1.20  long ;  rather  more  highly  ornamented  with 
brown  markings. 

This  beautiful  species  can  be  readily  distinguished  by  the  large 
size,  always  over  1.25  long,  open  mouth  with  the  flanging  margin,  the 
prominent  striations  within,  which  even  appear  on  the  upper  wall,  and 
the  singular,  broken,  pale  brown  markings,  which  recall  those  of 
Strophia  mumia. 
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I  found  these  shells  in  the  ^.lusc'um  collection  bearing  the  simple 
label  "  llavanna  Cuba".  Be3'on(i  al^  tl oubt,  this  is  the  principal  species 
which  Ferussac  luid  in  hand  when  he  described  his  Pupa  chrN'salis  in  the 
work  cited  at  the  head  of  this  article,  as  his  description  clearly  indicates . 
while  his  excellent  figure,  although  the  markings  are  a  little  darker  in 
color,  coincides  a 'most  exactl}'  with  the  specimen  wdiich  I  have  consid- 
ered typical  and  figured  on  plate  I.  Owing  to  the  broad  interpretation  of 
what  constituted  specific  characters  wdiich  prevailed  in  his  time,  Fer- 
ussac  included  two  quite  diiferent  shells  in  his  plates  as  this  species, 
namely  fig.  7  on  plate  153,  and  7-8  on  plate  16G,  but  what  these  are,  I 
have  not  yet  determined.  Thus  the  localities  given  by  Feruspac,  other 
than  Cuba  ( Guadaloupe  and  Martinicjue)  are  probably  those  cf  the  other 
species  figured.  The  size  of  Ferussac's  type  is  given  by  him  as  35  mill. 
long  by  13  mill,  in  diameter.  Below  I  have  given  bis  diagnosis  in  the 
original  Latin  accompanied  by  a  translation. 

'•p.  testa  elongata,  turrita,  cylindrica,  apice  obtusa,  longitudin- 
aliter  plicata,  grisca,  lineis  fuscis  angulatis  ornata ;  apertura  ovato- 
rotunda,  intus  fulva,  marginata,  unidentata." 

This  may  be  translated  as  follows.  Shell  elongated,  turreted 
cylindrical,  apex  obtuse,  longitudinally  striated,  gray,  ornamented  with 
narrow,  dark  lines,  aperture,  round  ovate,  fulvus  inside,  margined, 
one-toothed. 

56.      STROPKIA  SCRIPTA.     Novo. 
Inscribed  5trophia. 
Plate  I  fig.  3,  front,  fig.  4,  side  riew  of  type. 
DESCRIPTION. 
Sp.  Ch.     Size   about    medium,  shell    rather  thick    and  heavy. 
Striations,  present.     Whirls,  11.     Examined  29  specimens. 

Form  of  shell  a  pointed  cylinder,  the  first  whirl  being  the  largest, 
then  each  successsive  whirl  is  a  little  smaller  to  the  fourth,  from  which 
the  shell  tapers  more  suddenly  to  a  semi-obtuse  point,  forming  an 
angle  of  fifty  degrees.  The  striations  are  moderately  numercus, 
twenty  to  the  first  whirl,  but  they  are  not  very  prominent.  Are 
quite  regular,  but  not  arranged  in  lines.  They  are  rather  straight 
being  curved  slightly  to  the  right  at  their  lower  terminations,  and  are 
slightly  inclined  from  right  to  left.  They  are  not  furrowed,  but  rounded 
find  polished,  and  the  interspaces  between  them  are  twice  their  width. 
The  aperture  is  not  especially  large,  measuring  but  a  little  more  with- 
in than  at  the  entrance.  Both  teeth  are  represented  by  a  mere  tuber- 
cle scarcely  to  be  seen  even  with  the  aid  of  a  magnifying  glass. 
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Margin,  not  produced  fonvard  as  far  as  the  diameter  of  the  shell. 
It  is  very  slightly  inclined  to  the  right,  but  not  beyond  the  side  of  the 
shell.  It  is  exceedingly  thin,  measuring  rather  less  than  .02,  is  only 
slightly  flanging,  being  extended  outward  about  .O-i,  it  is  not  rolled 
over  and  the  edge  is  only  slightly  rounded.  The  frontal  bar  is  very 
slightly  indicated,  consequently  the  striations  pass  with  very  little 
diminution  of  size  directly  into  the  interior  of  the  shell,  and  a  section- 
ized  specimen  shows  that  they  continue  quite  to  the  apex. 

Color  of  shell  externally  bluish  white,  beautifully  marked  with 
rather  longitudinal  patches  of  deep  purplish  brown  which  often  over- 
lie the  striations  as  well  as  the  interspaces  between  them.  These  brown 
marks  are  encroached  upon  on  either  side  by  alternating  lines  of  white 
which  often  penetrates  nearly  through  this  brown  causing  it  to  appear  like 
pen  markings  made  with  brown  ink.  This  semblance  is  heightened  by 
the  fact  that  the  brown  lines  are  not  often  broken  through.  Internally 
the  color  is  rather  deep  purplish  brown,  paler  on  the  margin. 

DIMENSIONS. 

Size  of  type,  1.30  by  .47.  Longest  specimen  1.30  by  .50;  small- 
est, l.Oo  by  .35  ;  greatest  diameter,  .50,  smallest,  .35  ;  longest  speci- 
men, 1.30;  shortest,  1.05. 

OBSERVATIONS. 

Variation  consists  in  a  tendency  to  produce  a  stouter  form  with 
the  first  three  whirls  equal,  and  also  a  form  with  less  fleckings. 

Form  No.  1.  In  addition  to  these  varieties  which  must  be  con- 
sidered as  simply  individual,  there  is  a  well  established  form  which 
consists  of  about  twenty  percent  of  the  whole  examined.  These  are 
smaller,  shorter  shells  with  10  whirls,  size,  1.05  by  .35.  The  form 
and  markings  are  similar  to  the  type  form.  This  fine  species  was 
labled  "  Pupa  chrysalis  "  in  the  collection,  but  difiers  in  several  im- 
portant particulars  from  that  species.  It  is  smaller,  with  a  smaller 
aperture  which  has  a  margin  that  is  scarcely  flanging  at  all,  the 
teeth  are  much  smaller,  while  the  fleckings  are  much  darker  and  are 
not  as  much  broken  into  horizontal  lines  and  the  shell  is  more  point- 
ed. 

These  shells  were  labled  as  coming  from  "  Cardenus,  Cuba,  Andros 
M.  de  Cisneros  [  collector  ]  received  Jan.  14,  1878." 
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STROPKIA  SCRIPTA  OBLITERATA  Novo. 
Pale  Strophia. 

Plate  I,  fig.  5,  front,  fig.  G,  side  view  of  type. 
DESCRIPTION. 

Sub  Sp.  On.  Size,  small,  shell,  rather  thick  and  heavy,  striations 
present,  whirls,  10,  examined  102  specimens. 

Form  of  shell,  a  pointed  cylinder  with  the  first  whirl  the  largest, 
the  second,  third  and  fourth  are  successively  a  little  smaller,  then  the 
shell  tapers  to  a  rather  obtuse  point,  forming  an  angle  of  about  sixty- 
three  degrees.  The  striations  are  few,  fifteen  to  the  first  whirl.  They 
are  quite  prominent,  rather  irregular,  quite  straight,  but  not  arranged 
in  lines.  They  are  not  furrowed,  but  are  smoothly  rounded  and 
polished. 

Aperture,  rather  small,  slightly  contracted  within.  Both  teeth 
are  represented  by  a  mere  tubercle. 

Margin  produced  forward  about  as  far  as  the  diameter  of  the 
shell  and  is  scarcely  inclined  to  the  right.  The  margin  is  only  slightly 
flanging  and  is  not  rolled  over,  while  the  edge  is  slightly  rounded.  The 
frontal  bar  is  quite  well  developed,  but  the  striations  appear  within  it 
as  quite  prominent  ridges  which  extend  into  the  shell  quite  to  the  apex , 
as  shown  in  a  sectionized  specimen. 

Color  of  shell,  ashy  white  externally,  rather  sparingly  marked 
with  longitudinal  patches  of  inconspicuous  pale  reddish  brown.  These 
patches  are  frequently  broken  into  transverse  lines  by  the  encroachment 
of  the  white.  Within,  yellowish  brown  which  becomes  paler  on  the 
margin. 

DIMENSIONS. 

Size  of  type  1.08  by  .40.  Longest  specimen,  1.13  by  .43.  Small- 
est 1.00  by  .30.  Greatest  diameter  .43,  smallest,  .30.  Longest  specimen, 
1.13,  shortest,  1.00. 

OBSERVATIONS. 

There  appear  to  be  a  number  of  quite  distinct  forms. 

No.  1  is  without  markings,  being  pure  white,  and  as  is  usual  in 
similar  cases,  where  a  white  form  has  become  evolved  from  a  colored 
one,  the  shell  is  thinner,  with  a  consequent  less  development  of  frontal 
bar.  The  average  size  is  a  little  smaller,  but  the  form  is  similar. 
There  are  about  ten  per  cent  of  this  form. 

No  2.  Smaller  than  the  type,  proportionately  stouter,  with  nine 
whirls,  otherwise  similar.  There  are  about  seventy  per  cent  of  this 
form  in  the  collection,  but  as  the  form  described  as  typical,  approaches 
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nearest  to  the  true  S.   scripta,  I  have  considered  it  as  the  type  of  the 
sub-species. 

No.  3.  More  cylindrical  than  the  type,  with  the  first  three 
whirls  about  equal  in  diameter  and  the  shell  is  more  slender,  measuring 
about  .30  in  diameter.  V^hirls,  10.  There  are  about  seven  per  cent 
of  this  form. 

No.  4.  A  beautiful  color  form  of  a  rich  reddish  or  purplish  brown 
throughout  with  delicate  horizontal  lines  of  white.  This  may  prove  to 
b(»  a  well  marked  sub-species,  but  as  I  have  two  specimens  only  give 
it  as  a  form. 

No.  5.  White  in  color,  with  few  or  no  fleckings  and  with  the 
upper  whirl  somewhat  larger  than  the  second.  There  are  eight  per 
cent  of  this  form. 

This  sub-species,  which  after  all  may  prove  not  to  intergrade  with 
S.  scripta,  may  be  readily  distinguished  from  it  by  the  smaller  size 
and  from  the  often  nearly  obliterated  markings.  These  were  also  labeled 
''  P.  chrysalis  "  followed  by  the  more  valuable  application  of  "  Mat- 
anzas  Cuba,  rocks  close  to  the  sea."  Judging  from  the  maps,  Matanzas 
is  distant  some  twenty  miles  from  Cardenas,  the  home  of  the  true  S. 
scripta.  Although  both  forms  may  spread  over  a  large  area,  and  thus 
intergrade  at  some  point  on  the  coast,  this  is  quite  improbable  and  as 
intimated  above,  the  two  may  prove  quite  distinct. 

S3  STR0PJ1IA  FASTIGATA  Nov3. 
Tiipering;  5trophia. 
Plate  II  fig.  1,  front,  fig.  2,  side  view  of  type. 
DESCRIPTION. 

Sp.  Ch.  Size,  medium.  Shell  quite  thick.  Striations,  present. 
Whirls,  10.    Examined  02  specimens. 

Form  of  shell,  a  pointed  cylinder  with  the  first  whirl  the  largest, 
the  next  four  are  each  successively  a  little  smaller,  then  the  shell  slopes 
abruptly  to  a  somewhat  obtuse  point,  forming  an  angle  of  sixt\'-two  de- 
grees. There  are  nineteen  striations  on  the  first  whirl,  not  very  promi- 
nent, not  very  regular,  and  not  arranged  in  lines.  They  are  not  fur- 
rowed on  top,  but  are  smoothly  rounded  and  polished. 

Aperture  about  as  high  as  wide  rather  large  and  open,  being  consid- 
erably wider  at  the  entrance  than  further  within.  Lower  tooth  small 
about  .04  long  by  .02  high.  It  is  about  central  in  position,  and  is 
placed  far  back  in  the  shell  at  about  three  times  its  length  from  the 
frontal  bar.     The  upper  tooth  is  about  the  same  height  as  the   lower. 
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Margin,  not  produced  forward  as  far  as  the  diameter  of  the  shell, 
is  very  slightly  inclined  to  the  right  and  a  little  beyond  the  side,  but 
is  extended  outward  about  .O."}  and  slightly  rolled  backward  and  the 
edge  is  rounded.  The  frontal  bar  is  quite  well  developed,  is  somewhat 
obliquely  inclined  and  almost  completely  interrupts  the  striations 
which  are  sliglitly  indicated  only  within. 

Color  of  shell,  externally,  white  without  markings ;  internally,  pale 
yellowish  brown,  fading  into  white  on  the  margin. 

DlMENfcJIONS. 
Size  of  type  1.20  by  .40.     Largest  specimen,  1.25  by  .42  ;  smallest, 
1.10  by  .o.~>.     Longest ;  1.20;  shortest,  1.10. 

OBSERVATIONS. 

Young  specimens  with  the  margin  fully  form  ed,but  in  which  the 
frontal  bar  is  not  fully  developed,  do  not  have  the  teeth.  There  is  very 
little  individual  variation,  some  shells  being  a  little  more  obtuse  than 
the  type,  but  there  is  a  form  as  given  below. 

Form  No.  1  with  fewer  striations,  these  being  m.ainly  absent  on  all 
but  the  upper  three  whirls,  where  they  are  finer  and  more  numerous, 
about  28  to  the  first  whirl.  There  is  in  many  instances  in  this  form  a 
distinct  double  lower  tooth.  There  is  also  an  inclination  in  some  speci- 
mens of  the  type  form  to  assume  a  double  lower  tooth. 

This  species  may  be  distinguished  by  the  rather  large  aperture, 
pointed  c}dindrical  form  of  the  shell,  comparatively  small  size  and 
white,  unflecked  color. 

This  species  I  found  in  the  collection  in  the  same  tray  with  the 
shells  which  I  have  named  S.  scripta  obliterata,  therefore  it  is  to  be 
presumed  that  they  came  from  Matanzas,  Cuba,  but  as  all  of  the  shells 
of  S.  fastigata  are  deeply  stained  with  a  red  earth  of  which  those  of  S. 
s.  obliterata  bear  no  trace,  it  is  evident  that  they  did  not  come  from  the 
"rocks  close  to  the  sea"  as  did  the  others,  but  probably  from  some 
neighboring  field.  They  were  also  labled  "  Pupa  chrysalis.  Another 
lot  was  labeled "  Punte  Goade,  Matanzas,  Pupa  infanda,"  and  still 
another  lot  "  Chorrea,  Pupa  mumia." 

59  STROPHIA  EURYSTOMA     Novo. 
Wide=mouthed  Strophia, 

Plate  II  fig.  3,  front,  fig.  4,  side  view  of  type. 
DESCRIPTION. 
Sp.  Ch.     Size  rather  large,  shell  quite  thick  and  heavy.     Stria 
tions,  present.     Whirls,  11.    Examined  21  specimens.    Formofahell 
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pointed  cylinder,  with  the  first  and  second  whirls  the  largest,  then 
the  third  whirl  is  a  little  smaller,  and  from  this,  the  shell  slopes  grad- 
ually to  a  point,  forming  an  angle  of  fifty-five  degrees.  There  are 
sixteen  stri.itions  to  the  first  whirl;  they  are  not  prominent,  are  rather 
irregular,  not  arranged  in  lines,  nor  furrowed,  but  rounded  and  polished, 
are  narrow,  the  interspaces  being  twice  as  wide  as  they,  and  slightly 
inclined  from  left  to  right. 

Aperture  large  and  open,  about  as  wide  as  high,  not  at  all  con- 
tracted at  the  entrance.  The  lower  tooth  is  small,  about  .07  long,  and 
about  half  aa  high  as  long  ;  it  is  set  well  back  about  twice  its  length 
from  the  frontal  bar :  it  is  about  central  in  position.  The  upper  tooth 
is  about  the  same  height  but  extends  backward  around  the  cohimn. 

Margin  not  produced  forward  beyond  the  diameter  of  the  shell,  but 
is  somewhat  inclined  to  the  right  be3^ond  the  side  of  shell.  It  is  thin, 
(about  .03  )  considerably  flanging,  projecting  outward  about  .10,  and 
somewhat  rolled  over,  but  the  edge  is  smooth.  The  frontal  bar  is  not 
well  developed  and  the  striations  appear  quite  prominently  within  it,  ex- 
tending backward  into  the  shell. 

DIMENSIONS. 

Size  of  typical  specimen,  1.3.5  by  .40.  Largest  specimen,  1.36 
by  .47;  smallest.  1.27  by  .35.  Greatest  diameter,  .48;  smallest,  35. 
Longest  specimen,  1.38  ;  shortest,  1.25. 

OBSERVATIONS. 

There  is  some  individual  variation  in  the  inclination  of  the  mar- 
gin ;  some  specimens  having  this  about  straight.  There  is  one  de- 
veloped form. 

Form  No.  1.  More  slender  in  form,  and  rather  more  acutely 
pointed,  and  while  the  striations  are  more  numerous  above,  twenty-five 
to  the  first  whirl,  they  are  nearly  or  quite  absent  on  the  lower  whirls. 
I  found  two  of  this  form  in  the  museum  collection,  but  I  find  that  out 
of  seven  shells  received  from  another  source,  also  labeled  Havanna, 
that  all,  with  a  single  exception,  are  of  this  form.  Thus  it  may  be 
possible  that  this  will  prove  to  be  a  sub-species,  inhabiting  a  locality 
apart  from  the  typical  form. 

This  species  may  be  distinguished  from  all  of  the  other  flanging- 
mouthed  Cuban  shells,  yet  mentioned,  by  the  open  mouth,  large 
size,  and  white,  unflecked  color.  For  comparison  withS.  infandaof 
Shuttleworth,  see  that  species. 

I  found  these  shells  bearing  the  label  "  Pupa  mumia,  Havanna 
Cuba." 
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The  color  of  the  shell  of  S.  eurvstoma  is  yellowish  Avhite,  externally, 
witli  the  apex  flesh  color.  Internally,  pale  bro-wnish  or  flesh,  fading  into 
yellowish  white  on  the  teeth  and  margin.  It  is  worthy  of  note  that 
shells  of  the  typical  form,  show  stainings  of  a  red  ochraceous  earth,  while 
those  which  I  have  mentioned  as  form  No.  1,  are'  either  stained  with  a 
brown  earth  or  are  without  staining,  hence  it  is  reasonable  to  suppose 
the  forms  do  not  occur  together.  Should  this  prove  true,  form  ]So.  1 
must  take  subspecific  rank,  in  which  case  it  may  be  called  Strophia 
eurystoma  ignota. 

SUBGENUS  7.     TRIDENTISTROPHIA. 
Lower  TOOTU  central,  el(>ngatep,  being  at  least  three  times 

AS  LONG  AS  HIGH.  BEHIND  THIS  ARE  TWO  OTHER  TEETH  WHICH  EXTEND 
BACK  INTO  THE  SHELL,  BUT  NO  FURTHER   THAN  ONE-HALF  THE  LENGTH  OF 

THE  FIRST  w^HiRL.     Type,  Strophia  striatella  Ferussac,  Habitat,  Cuba. 
This  singular  system  of  teeth  recalls  the  channeled  tooth  of  Dia- 
cerion,  but  diflTers  in  not  extending  as  far  back 
into    the  shell,  and  in   having  three   distinct 
teeth,  the  outer  of  which  is  shorter  than  the  in- 
ner, and  often  not  being  longer  than  the  middle 
or  front  tooth.     See  Fig.  1,  A,  where  I  have 
given  a  cut  of  the  teeth    of  Tridentistrophia 
(  S.  striatella  )  and  compare  with  ib  b,  where  I 
A.  tooth  of  a  Tridenti-        have  givcn  a  figure  of  the  channeled  tooth  of 
Sfr!:;.  b^o'thXel  Diacerion.  Other  characters  of  Tridentistrophia 

are,  striaticns  numerous  (  30  or  40  to  the  first  whirl ) ;  margm,  thick 
and  rounded  never  beveled ;  shell,  less  than  three  times  its  width  in 
length ;  whirls,  short,  but  the  upper  is  as  wide  as  at  least  all  of  the  next 
six  following. 

60  STROPHIA  STRIATELLA  Ferussac. 
Striped  Strophia. 

Plate  II,  fig.  5,  front,  fig.  6,  side  view  of  type. 

Pupa  striatella  Ferussac,  Hist.  Nat.  des  Moll.  Page  206,  plate  159, 
fig.  11  and  13  ;  1820-1851. 

DESCRIPTION. 

Sp.  Ch.  Size  small ;  shell  quite  thick.  Whirls  6.  Examined  25 
specimens. 
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Form  of  shell,  oblong  ovate,  with  the  first  and  second  whirls  about 
equal  in  diameter,  then  the  shell  slopes  to  a  semi-obtuse  point.  The 
stri&tious  are  numerous,  forty-one  to  the  first  Avhirl.  They  are  narrow, 
not  wider  than  the  interspaces,  furrowed,  straight,  and  a  little  inclined 
to  the  right. 

Aperture,  nearly  circular,  this  is  about  as  wide  as  it  is  high.  It 
is  small,  somewhat  contracted  at  the  entrance  an;l  measures  a  little  more 
within  than  at  the  outer  edge.  The  lower  tooth  is  .12  long  by  0'^  higli , 
is  about  central  in  position  and  Is  set  back  about  .16  from  the  frontal  bar. 
Both  the  teeth  behind  this  are  about  the  same  sizes  as  the  central,  but 
from  its  position  the  outer  is  longer  than  the  inner.  The  upper  tooth 
is  about  as  high  as  the  central  and  extends  back  around  the  column. 
Margin,  not  produced  forward  quite  as  far  as  the  diameter  of  the 
shell,  is  considerably  inclined  to  the  left,  beyond  the  side.  It  is  some- 
what thickened,  measuring  .05,  is  rolled  over  and  rounded,  slightly  far- 
rowed and  polished,  but  is  not  flinging,  there  being  a  slight  depression 
only  behind  it.  The  frontal  bar  is  well  developed,  completely  interrup- 
ting the  striations,  which,  although  they  do  not  appear  within  it  as 
prominences,  may  be  seen  through  the  opaque  covering  of  the  mouth. 
Color  of  shell  externally,  shining  white,  mottled  irregularly  with 
rather  longitudinal  patches  of  pale  reddish  brown;  internally,  pale  brown 
becoming  whiter  on  the  teeth  and  margin. 

DIMENSIONS. 

Size  of  typical  specimen  .75  by  .35.  Largest  specimen  .85  by  .45; 
smallest,  .65  by  .32.  Longest  specimen  .85;  shortest,  .65.  Longest 
diameter,  .45;  smallest,  .30, 

OBSERVATIONS. 

There  is  but  little  important  individual  variation  in  the  specimens 
examined,  aside  from  size.  The  two  back  teeth  vary  a  little,  and  one 
specimen  of  which  I  have  made  a  section,  has  the  inner  much  shorter 
than  the  outer.  Another  has  one  well  defined  tooth  in  the  beginning  of 
the  second  whirl,  and  another  slightly  developed  in  front  of  it. 

There  can  be  no  doubt  but  what  this  is  the  species  which  Fer- 
ussac  had  in  hand  when  he  described  his  Pupa  striatella,  for  he  clearly 
states  that  the  teeth  are  prolonged  back  into  the  interior  of  the  shell,  as 
may  be  seen  by  his  decsription  given  below,  taken  from  bis  work  cited 
at  the  head  of  this  article.  I  have  selected  as  a  type  a  shell  which 
closely  agrees  with  his  figure  and  dimensions  given,  namely,  20  mill, 
long  by  i)  mill.  wide. 
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Following  is  Forussac's  diagnosis  in  Latin  of  ^hich  I  also  give  a 
translation. 

"P.  tesra  profunde  vimata,  oblongo-ovata,  solida,  Candida,  strigis 
sparsis  longitudinalibus  fuscis,  intorruptis,  ornata,  confertim  costata  ; 
costis  filiformibiig,  rectis;  spira  apice  obtuse  conica,  laevigata,  pallide 
cornea;  anfractibus  novera  ad  decern  planiusculi,  angusti,  ultimus,  antice 
ascendens,  basi  vix  compressiis :  apertura  semiovalis,  intus  alba  vel 
fulvida,  dentibus  duobus  profundis  altero  in  pariete  aperturali,  altero 
ad  columellam,  coarctata ;  peristomata,  subincrassatum,  brevissime  re- 
fle.Tum,  inarginibus  callo  junctis,  columellari  patente." 

Shell  profoundly  rimate  oblong  oval,  solid,  white,  ornamented  •with 
a  few  interrupted  lines  of  fuscous,  ribs  near  together,  thread  like  and 
straight.  Apex  of  spire  obtuse,  very  smooth,  pale  brown.  Whirls,  9 
and  10,  evenly  following  one  another,  narrow,  the  first  ascending  in  front 
with  the  last  but  little  compressed.  Aperture,  semioval,  white  or  a  little 
yellow  within.  Teeth,  two,  one  deep  in  the  fold  of  the  aperture,  also 
another  one  en  the  column.  Peristome,  thick,  short  and  reflexed, 
closely  joined  to  the  margin.    Column,  open. 

On  the  next  page  he  also  syeaks  of  one  tooth  •which  is  pro- 
longed into  the  interior  of  the  shell,  his  exact  words  being  as  follows. 

"Plus  has  s'ele'^  une dent  interieure,  s'appuynt sur  ravant-dernier 
tour,  et  se  prolongeant  assez  leuin  daris  i'interieur  de  la  coquille." 

I  found  the  shells  in  the  museum  collection  correctly  labeled  Pupa 
striatella,  Cabo  Cruz,  Cuba,  the  label  being  in  the  handwriting  of  Rafael 
Arango,  who  collected  many  of  the  Strophias  in  the  museum. 

In  another  large  lot  of  shells  of  this  species  examined,  I  find  that 
in  a  number  of  specimens  the  inner  of  the  two  back  teeth  is  greatly  re- 
duced in  size  sometimes  not  being  longer  than  the  outer.  I  also  find 
that  there  is  a  well  developed  form  as  given  below. 

Form  No.  1,  smaller  than  the  t}T)e,  measuring  .60  by  .30,  with 
eight  whirls  only.  Color  and  form  similar  to  that  of  the  type.  There 
are  about  six  per  cent  of  this  form.  I  have  a  single  specimen  in  my  col- 
lection which  is  in  every  way  similar  to  typical  S.  striatella,  but  which 
differs  in  having  smaller  teeth  and  in  being  pure  white  in  color,  without 
markings. 
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61     STROPHIA  M  ARMOR  ATA  Pfeiffer. 

Marbled  Strophia. 

Plate  III,  ^^.  1,  front,  fig.  2,  side  view  of  a  typical  specimen. 
Pupa  marmorata  Pfeiffer,  Zeitschr..,  f.  Mai  p.  S3, 1847.  et.  llelic. 
Viv.,  Vol.  II,  18iS,  p.  32;j. 

DESCniPTION. 

Sp.  Cii.  Size,  medium.  Shell  rather  heavy.  Striations  present. 
Whirls  0,  the  upper,  of  which,  with  the  margin,  considerably  exceeds 
in  length  all  of  the  others  put  together.     Examined  40  specimens. 

Form  of  shell,  an  obtusely  pointed  cylinder,  with  the  first  and  second 
whirls  about  equal  in  diameter,  the  third  is  a  little  smaller  and  from  this 
the  shell  slopes  to  an  obtuse  point,  forming  an  angle  of  about  sixty-five 
degrees. 

Tlie  striatums  are  numerous,  about  forty  to  the  first  whirl,  are  not 
prominent,  are  rounded  and  slightly  Avidened:  they  are  about  as  wide- 
as  the  interspaces  between  them,  are  rather  regular,  straight  and  i  n- 
clined  a  little  from  right  to  left.  The  whirls  are  slightly  bulging,  but 
the  suture  between  them  is  shallow. 

Aperature,  quitelargeand  widely  open  not  at  all  contracted  within 
and  is  somewhat  higher  than  wide.  The  lower  tooth  is  small,  about  .04 
high,  and  about  twice  as  long  as  high.  It  is  inclined  to  be  double,  the 
second  tooth  appearing  as  a  wide  mass  to  the  left,  but  extends  backward 
rather  farther  than  the  true  tooth.  The  lower  tooth  is  placed  a  little  to 
the  right  of  the  centre  and  well  within  the  mouth,  about  twice  its 
length  from  the  frontal  bar.  The  upper  tooth  is  about  as  high  as  the 
lower,  but  is  thinner  and  extends  back  around  the  column.  It  is  placed 
quite  high  on  the  column  and  somewhat  back  of  the  outer  termination 
of  the  lower. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  and  is  inclined  backward  at  the  top,  and  slightly  to  the  right,  a 
little  beyond  the  diameter  of  the  shell;  it  is  thin,  measuring  not  over  .03 
is  reflexed  outward  about  .08,  is  rolled  over  a  little,  and  the  edge,  al- 
though prominent,  is  not  sharpened,  but  smoothly  rounded.  The  frontal 
bar  is  quite  well  developed,  but  is  not  produced  outward  beyond  the  diam- 
eter of  the  shell  and  is  slightly  inclined;  it  completely  interrupts  the 
striations,  which  do  not  appear  within  it. 

Color  of  shell,  externally,  white,  marked  with  longitudinal  spots 
of  a  rather  pale  yellowish  brown;  these  markings  being  seldom  broken 
into  horizontal  lines  by  the  encroachment  of  white;  internally,  pale  yel- 
lowish brown,  fading  into  white  on  the  teeth  and  margin.  The  mark- 
ings are  thicker  and  rather  more  regular  on  the  spiral  whirls. 
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DIMENSIONS. 
Size  of  typical  specimen  .!)0  by  .42.     Largest   specimen,  1.21  by 
50 ;  smallest, .UO  by .  10.     Longest,  1.2U  shortest,  .80.     Greatest  diam  - 
eter,  .uO ;  shortest,  .40. 

OBSERVATIONS. 

There  is  little  varation  among  the  specimens  examined  other  than 
is  due  to  age  or  to  mere  varieties  in  markings.  There  is, however,  one 
■well  marked  fjrm  as  given  below.  Form  No.  1,  larger,  measuring  1.1."» 
by  S>0.  The  form  is  a  little  more  cylinderical  than  the  type,  the  first 
three  wdiirls  being  equal  in  diameter,  the  color  is  similar,  but  the  tooth 
is  larger,  bein^:  at  least  three  times  its  height  in  length,  and  is  also  in 
clined  to  be  double.     There  are  about  ten  per  cent  of  this  form. 

There  can  be  no  question  but  what  this  is  the  shell  which  Pfeiffer 
had  in  hand  when  he  described  hia  Pupa  marmorata  in  his  works  cited 
at  the  head  of  this  article,  as  color,  form,  size,  etc  indicate.  Below, 
I  give  the  original  description  and  a  translation. 

"  T.  rimata-pefrorata,  subcylindraco-ovata,  solida,  striatula 
nitidi,  nivea,  flammis  longitudinalibus  castaneis,  diaphania  ornata, 
spira  sursum  attenuata,  apice  obtusa ;  anf.  10  subplanulata,  ultimus 
autice  plicatus  ;  columnella  obsolete  et  profunde  unidentata  plica  par- 
ietis  aperturalis  mediocris,  profunda ;  apertura  semiovalis,  intus  livido- 
fusca ;  perist,  incrassatum,  reflexum,  marginibus  superne  convergen- 
tibus  — Long,  24, diam.  vix  10  mills,  ap.  9  mill,  longa,  8  lata  (Coll. 
Philipp. ) . 

Obs.  Differt  a  praecedenta  colore,  apertura  lateore,  dente  parietis 
aperturalis  obsoletiore,  dente  columellari  minimo,  etc." 

Shell  rimate  and  perforated,  sub-cylindrical  ovate,  solid,  striated 
shining  white,  ornamented  with  longitudinal,  transparent,  flames  of 
chestnut,  which  are  alternate  on  the  spire.  Spire  obtuse  ;  whirls,  ten, 
sub-even.  The  last  plicated  in  front  ;  column  obscurely  and  deeply 
one-toothed,  pariatal  fold  of  the  aperture,  deep.  Aperture,  semioval 
livid  fuscous  within.  Peristome,  not  thickened,  reflexed.  Margin, 
partly  converging.  Length,  24  mill,  diameter,  10  mill.  Aperture  9 
mill,  long  8,  wide.     ( Collection  of  Phillip. ) . 

Observation  ;  diflfers  from  the  preceeding,  in  the  color,  width  of  ap- 
erture,  smaller  tooth  in  aperture,  and  smaller  tooth  on  the  column   etc. 

The  species  referred  to  by  Pfeiffer  as  "  the  preceeding,"  is  his 
Pupa  sagraiana.    In  this  connection  see  remarks  under  S.  obscura. 

I  found  these  shells  in  the  collection  labeled  "  Pupa  marmorata 
Pfr.,  Cabo  Cruz,  Cuba.    Cisneras,  collector." 
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This  species  may  be  distinguished  from  the  sub  species  S.  m.  poli- 
ita,  as  described  under  observation  in  that  form,  from  all  others  hy  the 
thin,  scarcely  flanging  margin,  numerous  striations,  and  pale  brownish, 
usually  unbroken,  longitudinal  markings. 

62  STROPHIA  MARMORATA  POLITA.     Novo. 

Polished  Strophia. 

Plate  III,  Fig.  3,  front,  fig.  4,  side  view  of  type. 
DESCRIPTION. 

Size,  medium.  Shell,  rather  thick  and  heavy.  Striations.  absent. 
Whirls,  V,  the  upper,  including  margin,  being  about  equal  in  length  to 
all  of  the  others  put  together.     Examined  25  specimens. 

Form  of  shell,  cylindrical,  with  the  first  three  whirls  equal  in  di- 
ameter, nnd  from  this  the  shell  slopes  to  an  obtuse  point,  forming  an 
angle  of  sixty-five  degrees.  The  shell  is  quite  smooth  being  marked  by 
some  few,  fine,  but  irregular  lines  of  growth,  which  become  rather 
more  prominent  on  the  upper  whirl.  The  whirls  are  somewhat  bulg- 
ing with  the  suture  rather  deep. 

Aperture,  rather  large  and  open,  scarcely  contracted  within. 
The  lower  tooth  is  quite  prominent,  about  .05  high  nearly  twice  as 
long  as  high,  accompanied  on  the  left  side  by  another  tooth  which  is 
about  half  its  height,  yet  which  is  as  long  as  it,  but  which  as  it  pro- 
ceeds backward,  diverges  from  it  by  curving  around  toward  the  col- 
umn, thus  the  interior  termination  of  the  two  teeth  are  nearly  .10 
apart  and  considerably  widened.  Both  teeth  are  set  back  nearly  twice 
their  length,  from  the  frontal  bar  and  taken  together  are  about  central  in 
position.  The  upper  tooth  is  placed  well  up  in  the  column,  quite  behind 
the  outer  termination  of  the  lower  tooth,  is  about  as  high  as  the  larger, 
but  rather  thinner  and  extends  around  the  column. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  is  very  slightly  inclined  backward  and  a  little  to  one  side,  but  not 
much  beyond  the  diameter  of  the  shell ;  it  is  thin,  measuring  about 
.»J5,  is  somewhat  reflexed  outward,  about  .Oi,  and  rolled  over  a  little, 
but  the  edge  is  smooth.  The  frontal  bar  is  (juite  well  developed,  and 
although  it  completely  interrupts  the  striations,  they  can  be  seen 
through  the  translucent  layer  within  it. 

Color  of  shell,  externally,  yellowish  white,  marked  with  undulating 
longitudinal  lines  of  yellowish  brown  which  are  more  abundant  on  the 
spiral  whirls,  where  many  are  as  wide  as  the  white  interspaces  between 
them.  These  lines  are  seldom  broken  by  horizontal  encroachments  of 
white.  Within,  pale  yellowish  brown,  becoming  white  on  the  teeth  and 
margin. 
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DIMENSIONS. 
Size  oft\'pe  1.0;j  by  .45.    Larj;est  specimen  1.20  by  ..">{) ;  smallest 
1.00  by  .40.    Lon;];est  specimen,  I.2.") ;  shortest,  1.00.     Greatest  diam- 
eter, SiO ;  smallest  .40. 

OBSERVATIONS. 
Variation  consists  in  specimens  being  either  li;i;htcror  darker  than 
the  type,  in  other  uords.  the  markings  are  more  or  less  abundant,  thus 
covering  more  or  less  of  the  surface  of  the  shell.     There  is  one  distinct 
form  as  given  below. 

Form  No.  1.  Larger  than  the  tyi)e.  1.20  by  .50,  otherwise  simi- 
lar. 

This  well  marked  sub-species  differs  from  typical  S.  marmorata 
in  the  absence  of  striations,  in  the  more  cylindrical  form  of  the  shell,  in 
the  singularly  diverging  double  teeth,  and  less  converging  margin.  It 
is  with  considerable  hesitation  that  1  do  not  admit  this  form  to  full 
specific  rank,  but  as  I  find  some  individuals  which  show  evidence  of 
intergradation,  and  as  I  found  them  in  the  same  tray  with  the  spec- 
imens of  S. marmorata,  described  above,  and  conseqiiently  labeled  as 
coming  from  the  same  locality  ( Carbo  Cruz,  Cuba. )  I  have  thought  it 
best  for  the  present  to  consider  them  as  sub-species  only. 

The  difference  in  the  teeth  given  above,  in  two  such  closely  allied 
forms  as  S.  marmorata  and  S.  m.  polita  is  worthy  of  note,  as  it  exactly 
Fig,  2.  coincides  with  the  theory,  which  I  have  had  oc- 

casion to  mention  that  the  teeth  of  the  members 
of  this  genus  are  vital  characters,  for  as  the  an- 
imals have  no  muscles  which  grow  to  the  shell 
anywhere,  they  depend  largely  upon  the  teeth 
as  a  means  for  holding  themselves  on  the  shell, 
therefore,  with  any  change  of  environment  which 
would  tend  to  alter  the  weight  of  the  shell  would 
A.  Teeth  of  strophia.        j^|gQ  ^^^^  (.q  change  the  form  of  teeth.     In  the 

B,  Teeth  of  S.  m.  polita.  .  i   r-         ->    *      t      •  £  e 

smionai  view  of  6heii8.  accompanving  cut  fig.  2  A.  igive  a  figure  ot 

the  teeth  of  S,  marmorata  and  at  ib.  B,  the  same  of  S.  m.  polita. 

There  is  a  group  of  land  shells  which  occur  in  the  island  of  Mau- 
ritius, now  included  in  the  family  Pupidae,  which  are  closely  allied  to 
Strophia,  and  which  possess  similar  teeth.  In  these  shells  the  evolution 
of  the  teeth,  both  upper  and  lower,  is  clearly  indicated.  AtLrst  it  is 
evident  that  the  margin  about  the  aperture  was  projected  forward  all 
around,  when  the  animal  for  some  reason  lost  its  attachment  for  the 
shell,  and  required  a  tooth,  then  a  portion  of  the  margin,  below  the 
mouth,  was  bent  inward,  afterwards  becoming  dedatched  to  form  a 
tooth ;  afterwards  a  second  was  formed  in  a  similar  way. 
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64STROPHIA  nuniOLA  Pfeiffer. 

Little  riumniy  StrophJa. 

riate  IV,  fig.  1,  front,  fig.  2,  side  view  of  typical  specimen. 
Pupa  mumiola  Pfeiffer,  \N  iegm.  Arch.,  1831),  1,  p.  ui')u,  and  Helic. 
Viv.  II,  p.  84a,  3l'4. 

DESCRIPTION. 

Sp.  Ch.  Size  small,  shell  thick  and  heavy.  Stri-tions,  present- 
Upper  whirl  Avith  margin,  about  e(iual  in  length  to  all  of  the  others 
put  together. 

Form  of  shell,  an  obtusely  pointed  cylinder,  vith  the  first  three 
whirls  equal  in  diamete.-,  from  the  last  of  these  the  shell  slopes  abruptly 
to  an  obtuse  point,  forming  an  angle  of  about  sixty  degrees.  The 
striations  are  about  twenty  to  the  first  whirl,  are  rather  prominent, 
r.ither  regular,  a  little  inclined  to  the  left,  are  rather  wide,  but  not 
quite  as  wide  as  the  interspaces  between  them.  They  are  slightly  furrow- 
ed, smoothly  rounded  and  polished.  The  whirls  are  not  bulging,  and  the 
suture  between  them  is  quite  deep . 

Aperture,  rather  large  and  open,  about  as  high  as  wide,  and  not 
contracted  within.  Lower  tooth,  not  prominent,  about  .03  high,  and 
about  twice  as  long  as  high.  It  is  about  central  in  position,  but  is  set 
far  back  in  the  moath  of  the  shell,  at  least  twice  and  a  half  its  length 
from  the  frontal  bar;  the  upper  tooth  is  about  the  same  height  and  ex- 
tends around  the  coluum. 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  it  is  a  little  inclined  backward,  and  a  little  to  the  right^  beyond 
the  side  of  the  shell.  It  is  a  little  thickened,  measuring  .03.  It  is 
rolled  over,  and  somewhat  reflexed  outward,  about  ,05,  and  the  edge  is 
sharpened.  The  frontal  bar  is  quite  well  developed,  and  considerably 
inclined  ;  the  striations  do  not  appear  within  it. 

Color  of  shell,  externally,  rusty  brown,  marked  with  zigzag,  longi- 
tudinal spots  uf  white  which  are  often  broken  into  transverse  lines. 
Internally,  pale  yellowish  brown,  becoming  white  on  the  margin. 

DIMENSIONS. 
Size  of  typical  specimen,  .80  by  .35.  Largest,  .GO  by  .3G  ;  smallest' 
.75  by  .32.     Longest  specimen,  .80 ;   shortest,  .75.     Largest  diameter, 
.3() ;  smallest,  .32. 

OBSERVATIONS. 
There  is  a  little  variation  in  the  thickness  of  the    margin,  some 
specimens  measuring  about  .10,  and  in  some  the  margin  is  consider- 
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ably  inclined  to  the  right.  The  markings  of  this  shell  recall  those  of 
Strophia  mumia,  in  fact  the  general  form  is  similar,  but  the  margin  is 
proportionately  less  flanging  and  thicker.  The  resemblance  is,  however, 
sufficient  to  suggest  the  name  of  P.  mumiola,  which  Pfciffer  applied  to 
it  and  beyond  all  doubt,  it  is  the  species  which  he  had  in  hand  when  he 
described  hia  Pupa  mumiola,  as  will  be  seen  by  his  description  given 
below. 

T.  breviter  et  profunde  rimata,  oblongo-ovata,  solidula,  corneo  et 
albido  subtiliter  marmorata,  remote  costata;  costis  subrectis,  validis, 
intcrstitiis  costas  multo  superantibus  ;  spira  sub-cylindrica,  apice  su- 
bito  in  conum  obtusiusculum  attenuata  ;  anfr.  9  convexiusculi,  ultimus 
1-3  longitudinia  subaequans,  anticeascendens  ;  apertura  lata,  subluna- 
ris,  dentibus  2  profundis,  altero  intrante  in  ventre  anfractus  penultimi 
altero  minutosupernead  columellam  coarctata ;  perist.  subincrassatum, 
undique  expansum,  marginibus  callo  tenui  junctis.  Long  .20,  diam.  9 
mill.  Ap.  oblique  9  mill,  longa,  8  lata.  (Coll.  Nr.  37.)  Habitat  in 
insula  Cuba. 

Translated  the  above  reads  as  follows.  Shell,  short  and  deeply  ri- 
mate,  oblong  ovate,  solid,  horny  and  white,  finely  marbled,  striations 
wide  apart  and  partly  straight,  the  interspaces  wider  than  the  striations 
spire  sub-cylindrical.  Tip,  partly  cone-shaped  and  obtusely  pointed ; 
whirls  9,  convex,  the  last  one-third  the  length  of  the  whole,  front,  as- 
cending ;  aperture,  on  one  side,  sub-lunate,  teeth  two,  deep.  One  in  the 
interior  of  the  belly  of  the  front  whirl,  the  other  small  and  high  on  the 
column.  Peristome,  sub-thickened,  somewhat  expanded.  Margins,  con- 
nected by  a  narrow  bar.    Length,  20  mill,  width  8  mill.  Habitat,  Cuba. 

I  found  these  specimens  in  the  collection  labeled  "  Pupa  chrysalis, 
Cuba." 

SUB-GENUS  8.    SENICULUS. 

Lower  tooth  central,  not  greatly  elongated.    Striations, 

ALWAYS  present,  AND  IRREGULAR  IN    FORM.    ShELL,  MARKED    WITH  IR- 
REGULAR, TRANSVERSE    LINES  OF  MIXED  WHITE  AND  REDDISH.      MC'UTH, 

WIDELY  OPEN,  WITH  MARGIN  FLANGING.  Type  Strophia  mumia,  Brung. 
This  singular  group  of  Strophias,  which  appears  to  be  perfectly 
distinct,  is  characterized  by  the  widely  flanging  margin,  which  in  the 
type  reaches  the  maximum  development  of  all  Strophias,  rather  short, 
loAV  central  tooth,  which  does  not  exceed  three  times  its  height  in 
length,  (see  plate  V  for  a  section  ofS.  mumia)  and  rough,  irregular 
striations,  combined  with  the  mixed  white  and  reddish  colors,  that  ap- 
pear in  narrow,  broken  horizontal  lines.    The  septa  between  the  whirls 
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in  the  interior  of  the  shell,  are  quite  smooth  even  on  the  upper  \vhirl8. 
For  comparison  between  this   and  other  sub-genera,  see   remarks 
under  sub-generic  characters  which  are  to  follow.      Strophia  mumiola 
belongs  to  this  group  also  the  next  species,  S.  media. 

[  Note  ;  I  have  purporsely  avoided  mentioning  to  what  sub-genera 
I  consider  some  of  the  shells  already  described  in  this  volume  should  be 
placed,  as  I  have  not  yet  seen  sufficient  material  to  fully  warrant  so  do- 
ing. ] 

Note  on  Strophia  mumia. 

I  found  a  large  number  of  shells  in  the  collection,  which  I  have  at 
present  referred  to  this  species,  labeled  as  coming  from  Cabo  Cruz, 
Cuba.  This  definitely  fixes  the  locality  for  one  form  of  the  sub-gtnus 
and  other  similar  species,  (  of  which  I  have  little  doubt  there  are  several) 
will  probably  be  found  to  occur  quite  near.  L'nless  otherwise  con- 
vinced by  the  most  unimpeachable  evidence,  it  will  be  well  for  con- 
chologists  always  to  keep  in  mind  that  as  species  among  Strophia,  are, 
with  very  few  exceptions,  much  restricted  in  distribution,  sub-generic 
groups  will  also  be  found  to  be  restricted.  For  further  remarks  in  this 
connection,  see  observations  under  Strophia  regia. 

Ail  of  the  specimens  of  what  I  have  for  the  present  considered  as 
S.  mumia  in  the  museum  collection,  about  150  in  all,  although  differing 
from  the  type  form  described  and  figured  in  Vol.  1,  page  190-91  in  hav- 
ing a  less  flanging  margin,  agree  in  general  character,  and  exhibit  no 
marked  variation,  but  there  is  one  well  developed  form  given  below. 

Form  No.  1.  Smaller  than  the  others,  1.30  by  .50,  otherwise 
similar.     There  are  about  ten  per  cent  of  this  form. 

64    STROPHIA  HEDIA  Novo. 
Medium  Strophia. 

Plate  IV,  fig.  0,  front,  fig.  4,  side  view  of  type. 
DESCRIPTION. 

Sp.  Ch.  Size,  medium.  Shell,  thick  and  heavy.  Whirls,  10 
the  upper  of  which,  including  margin,  is  not  quite  as  long  as  all  of  the 
remaining  whirls  together.     Examined  2  specimens. 

Form  of  shell,  an  obtusely  pointed  cylinder,  with  the  first  two 
whirls  equal  in  diameter,  the  fourth  is  but  little  smaller,  then  the  shell 
slopes  to  an  obtuse  point,  forming  an  angle  of  about  sixty-five  degrees. 
The  striations  are  few,  prominent,  but  more  so  on  the  lower  whirls 
than  on  the  upper,  eighteen  to  the  first  whirl,  they  are  regular  not 
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straight,  of  varying  widths,  and  all  excepting  on  upper  whirl  are  wider 
on  the  upper  portions  than  on  the  lower,  but  usually  a  little  narrower 
than  the  interspaces  between  them.  Some  are  furrowed,  but  the  ma- 
jority are  smoothly  rounded  and  polished.  The  whirls  are  a  little  bul- 
ging, and  the  suture  is  quite  deep. 

Aperture,  widely  open,  but  rather  contracted  deep  within.  The 
lower  tooth  is  small,  about  .Oo  high,  and  rather  more  than  twice  as  long 
as  high  ;  it  is  about  central  in  position,  and  is  set  back  not  quite  twice 
its  length  from  the  frontal  bar.  The  upper  tooth  is  not  as  high  as 
the  lower,  but  extends  back  around  the  column. 

The  Qiargin  is  produced  forward  about  as  far  as  the  diameter  of 
the  shell,  and  is  slightly  inclined  to  the  right,  and  a  little  beyond  the 
side  of  the  shell.  It  is  reflexed  outward  about  .10,  is  a  little  rolled 
over,  and  the  edges  are  sharpened  and  roughened  by  breaking.  The 
frontal  bar  is  thin  and  scarcely  developed  in  the  middle,  and  the  stri- 
ations  appear  within  it  as  prominences  which  increase  in  size  far  back 
within  the  shell. 

Color  of  shell,  externally,  yellowish  white,  marked  everywhere 
with  longitudinal,  zigzag  lines  of  reddish  brown,  which  are  occasionally 
broken  into  lines.  Internally,  pale  yellowish  brown,  becoming  white  on 
the  margin. 

DIMENSIONS. 
Size  of  t3'pe,  1.20  by  .50.     Size  of  one  other  specimen  examined 
1.17  by  .50. 

OBSERVATIONS. 

This  species  differs  on  one  hand  from  S.  mumiola  by  the  much 
larger  size  and  more  flanging  margin,  and  on  the  other  from  S.  mumia 
by  the  smaller  size,  at  least  .10,  than  the  smallest  specimen  of  the  true 
Mummy  Strophia,  in  the  comparatively  smaller  mouth,  less  flanging  mar- 
gin, predomination  of  the  white  color,  with  a  tendency  in  the  red  mark- 
in  gs  to  assume  longitudinal  patches,  which  are  rather  less  brokeninto 
horizontal  lines.  The  two  specimens  found  in  the  collection  were  sim- 
ply labeled,  "  Cuba." 

65     STROPHIA  FERRUGINEA  Novo. 
Rusty   Strophia. 

Plate  IV,  fig.  5,  front,  fig.  G,  side  view  of  type. 
DESCRIPTION. 
Sp.  Ch.     Size,  small.     Shell,  rather  thick.     Strations.  present. 
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Whirls  9,  the  upper  of  wliicli,  including  margin,  is  about  as  long  as  the 
remaining  Avhirls  together.     Examined  !)  specimens. 

Form  of  shell  a  pointed  cylinder  Avith  the  first  three  whirls  about 
equal  in  diameter;  below  these  the  shell  slopes  to  a  rather  obtuse  point 
forming  an  angle  of  sixty  degrees.  Striations.  rather  numerous,  twenty- 
six  to  the  first  whirl,  not  very  prominent,  quite  regular,  straight,  not  fur- 
rowed, rounded  and  polished  and  a  little  narrower  than  the  interspaces 
between  them ;  they  are  slightly  Uatteiied  and  enlarged  on  the  lower 
]-)ortions  just  above  the  suture.  The  whirls  are  bulging  on  the  upper 
third. 

Aperture,  small,  slightly  contracted  within  the  entrance.  The  lower 
tooth  is  quite  high  about  .0'),  and  is  three  times  as  long  as  high.  It  is  set 
back  about  once  its  length  from  the  frontal  bar.  The  upper  tooth  is 
about  one  half  the  height  of  the  lower,  but  extends  back  around  the  col- 
umn; it  is  placed  high,  about  halfway  up  the  side  of  the  aperture. 

The  margin  is  not  produced  quite  as  far  forward  as  the  diameter  of 
the  shell,  is  a  little  inclined  forward,  and  a  little  to  the  left,  but  scarcely 
beyond  the  side  of  the  shell.  There  is  but  little  development  of  the  front- 
al bar.  The  striations  appear  within  the  bar,  but  not  as  prominences. 
The  margin  is  thin,  about  .03,  is  a  little  reflexed  outward  and  although 
it  is  not  much  rolled  over,  is  not  beveled,  and  the  edge  is  a  little  sharp- 
ened. 

Color  of  shell  externally,  rusty  red  with  striations  white;  internally, 
purplish  brown,  becommg  paler  on  the  margin. 

DIMENSIONS. 

Size  of  type  .DO  by  .25.  Largest  specimen,  .90  by  .40;  smallest,  .78 
by  .37.  Longest  specimen  .90,  shortest,  .75.  Greatest  diameter,  .40: 
smallest,  .35. 

OBSERVATIONS. 

The  chief  variation  in  the  few  specimens  of  this  singular  species 
which  I  have  seen  is  in  the  thickening  of  the  margin  in  some  specimens 
and  in  the  size. 

I  know  of  no  other  species  of  Strophia  which  agrees  with  this  in  the 
peculiar  bulging  of  the  whirls  on  their  upper  parts,  combined  with  the 
flattening  and  enlarging  of  the  striations  on  the  lower  portion  in  the  de- 
pression of  the  whirls.  The  color  is  also  peculiar,  and  is  quite  unlike 
that  of  any  species  of  Strophia  which  I  have  seen. 

1  found  these  shells  in  the  collection  bearing  the  label  "  Washed  up 
by  the  tide  near  Jeremie,  Cote  de  Fer."        Jeremie  is  in  Hayti,  on  the 
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south  ■western  portion.  The  "Cote  de  Fer,"  or  iron  shore,  is  quite  a 
common  name  in  the  West  Indies,  and  is  apphed  to  any  rough,  rock- 
bound  line  of  coast. 

66     STROPHIA  OBSC'JRA.  Novo. 
Obscure  Strophia. 
Plate  III,  fig.  0  front,  fig.  G,  side  view  of  type. 
DESCRIPTION. 

Sp.  Ch.  Size  medium.  Shell  rather  thick  and  heavy  Striations, 
absent.  Whirls  !),  the  upper  of  which  is  about  equal  to  all  of  the  others 
put  together.     Examined  oO  specimens. 

Form  of  shell,  a  pointed  cylinder,  with  the  first  two  whirls  equal  in 
diameter,  from  this  the  shell  slopes  to  a  rather  acute  point,  forming  an 
angle  of  about  50  degrees.  The  shell  is  quite  smooth,  marked  with 
faint  and  irregular  lines  of  growth,  which  scarcely  assume  any  prom- 
inence even  on  the  upper  whirl.  The  whirls  are  not  bulging  and  the 
suture  is  shallow. 

Aperture  of  medium  size,  quite  open  and  slightly  contracted  with- 
in. The  lower  tooth  is  small,  about  .04  high,  about  twice  as  long  as 
high;  is  single,  is  set  back  at  least  twice  its  length  from  the  frontal  bar, 
and  is  situated  a  little  to  the  right  of  the  centre.  The  upper  tooth  is 
about  as  high  as  the  lower,  but  extends  back  around  the  column,  is  set 
well  back,  begining  about  in  the  middle  of  the  lower,  but  is  not  set 
high  up  on  the  column 

The  margin  is  not  produced  forward  beyond  the  diameter  of  the 
shell,  is  slightly  inclined  back  at  the  top,  and  a  very  little  to  the  right, 
scarcely  beyond  the  diameter  of  the  shell.  It  is  a  little  thickened, 
about  .05 )  is  rolled  over  and  reflexed  outward  a  very  little,  ( about  .03  ) 
and  the  edge  is  smoothly  rounded.  The  frontal  bar  is  quite  well  devel- 
oped, but  is  not  much  inclined. 

Color  of  shell  externally,  bluish  white,  obscurely  marked  with  zig- 
zag, longitudinal  lines  of  very  pale  yellowish  brown.  These  markings 
are  scarcely  to  be  seen  with  the  unaided  eye  on  the  upper  portion  of  the 
shell,  but  are  a  little  better  developed  on  the  spiral  whirls,  where  they 
are  rather  more  regular  and  numerous.  Internally,  flesh  color  becoming 
white  on  the  margin. 

DIMENSIONS. 

Size  of  type  1.10  by  .42.  Largest  specimen,  1.15  by  .50;  smallest 
.98  by  .40.  Longest  specimen  1.15,  shortest,  .98.  Greatest  diameter 
.45,  smallest,  .40. 
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OBSERVATION'S. 

Some  specimens  are  propotionately  shorter  than  others  and  there 
are  ratlier  more  markings  on  some  tlian  others,  man}'  being  less  marked 
than  the  type.     There  is  one  Avell  defined  form  as  given  below. 

P'orni  No.  1.  More  slender  and  more  cylinderical  than  the  type 
the  first  three  whirls  being  about  equal  in  size,  1.0-^  by  .43.  The  sut- 
ure between  the  whirls  are  quite  shallow  and  there  are  few  fleckings 
which  are  confined  to  the  lower  four  or  five  whirls. 

1  found  these  shells  in  the  collection  labeled  "  Pupa  sagraiana  Pfr., 
Cayo  Birde  del  Norte,  Cuba." 

This  is  not  the  Pupa  sagraiana  of  Pfeifler,  however,  as  can  be  read- 
ily seen  by  reading  his  descrij)tion  with  care.  He  says  distinctly  that 
sagi'aiana  is  elegantly  marbled,  that  there  are  narrow  striations,  besides 
his  shell  was  much  smaller,  not  quite  an  inch  long,  and  very  slender, 
about  .40  in  diameter.  It  was  aiso  a  differently  proportioned  shell  as  the 
aperture  was  as  wide  as  the  diameter  of  the  shell,  and  very  nearly  as 
liigh,  thus  the  shell  was  at  least  one  fourth  shorter  than  any  specimen 
of  S.  obscura  that  I  can  find,  but  the  aperture  was  fully  as  large. 

Further  on,  he  gives  a  larger  form  calling  it  Beta  major,  says  that 
it  is  maibled  witn  fuscous  and  smooth,  but  the  size  of  this  is  giA'enas 
20  mill,  by  10  mill.  This  is  much  too  small  for  any  shell  of  S.  obscura. 
ITeiffer's  types  of  P.  sagraiana  came  from  Cayo  Galinda.  Cuba  where 
he  says  Dr.  Gundlach  found  it  common,  and  it  is  probable  that  we 
shall  have  to  see  shells  from  that  place  before  we  find  the  true  P. 
sagraiana. 

66     STROPMSA  CYCLOSTOMA  Kuester. 
Circular  Strophia, 

Plate  IV,  fig.  o,  front,  fig.  4,  side  view  of  type. 

Pupa  C3'clostoma  Kuester,  Chemn.,  ed.  II,  Pupa,  page  9,  plate  I, 
figs.  3and6, 18.V2. 

DESCRIPTION. 

Sp.  Cii.  Size,  small.  Shell,  rather  thin.  Striations,  present. 
Whirls,  n,  the  upper  of  which,  including  margin,  is  equal  to  the  next 
six.     Examined  oO  specimens. 

Form  of  shell  a  pointed  cylinder,  with  the  first  three  whirls  about 
equal  in  diameter,  then  the  shell  slopes  to  a  rather  obtuse  point,  form- 
ing an  angle  of  about  sixty  degrees.  The  striations  are  thirty  -seven 
to  the  first  whirl,  narrow,  not  wider  than  the  interspaces  between  them, 
they  are  somewhat  angled,  but  the  tops  are  smoothly  rounded  and  pol- 
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ished,  regular  and  somewhat  arr^inged  in  lines  and  arc  very  slii;litly 
inclined  from  right  to  left.  The  whirls  are  not  bulging,  and  the  suture 
is  shallow. 

Aperture,  small,  not  widely  open,  not  contracted  Avitlun,  circular, 
being  about  as  high  as  wide.  The  lower  tooth  is  small,  and  short,  about 
.03  high  and  about  twice  as  long  as  high.  It  is  set  back  a  little  more 
than  once  its  length  from  the  frontal  bar.  and  is  placed  a  little  to  the 
right  of  the  center.  The  upper  tooth  is  placed  half  way  up  the  side  of 
the  aperture,  but  back  of  the  lower;  it  is  about  as  high  as  the  lower 
and  extends  back  around  the  column. 

The  margin  is  not  i)roduced  forward  quite  as  far  as  the  diameter 
of  the  shell ;  it  is  a  little  inclined  backward,  but  is  not  inclined  to  tlie 
right,  being  straight,  yet  it  projects  a  little  beyond  the  si<le  of  the  shell. 
It  is  a  little  thickened,  about  .03,  is  rolled  over,  but  is  not  flanging, 
thus  the  face  is  smoothly  rounded.  The  outer  edge  is  not  produced 
backward,  but  is  sharpened.  The  frontal  bar  is  not  well  developed,  be- 
ing nearly  absent  in  the  middle. 

Color  of  shell,  externally,  yellowish  white,  with  rather  broad,  lon- 
gitudinal stripes  of  reddish  brown,  which  are  frequently  broader  than 
the  white  interspaces,  and  which  are  not  much,  if  at  all,  encroached  up- 
on by  white  lines.  Internally,  reddish  brown,  becoming  paler  on  teeth 
and  margin. 

DIMENSIONS. 

Size  of  typical  specimen,  .65  by  .30.  Largest  specimen,  .72  by  .32; 
smallest,  .60  by  .30.  Longest  specimen,  .65,  shortest,  .60.  Smallest 
diameter,  .30,  largest,  .32. 

OBSERVATIONS. 

Individual  variation  consists  in  a  greater  or  less  number  of  mark- 
ings.   There  are  two  well  marked  forms. 

Form  No.  1,  larger  than  the  type,  nearly  white  in  color,  nearly  un- 
marked. The  margin  is  thicker,  and  the  aperture  rounder.  Size,  .75 
by  ;35.    Whirls,  9. 

Form  No!  2,  smaller  than  the  type,  color  similar,  size,  .60  by  .30. 
Whirls  8. 

This  is  beyond  all  doubt,  the  Pupa  cyclostoma  of  Kuester  as  both 
his  description  and  figure  would  seem  to  indicate.  A  translation  oi 
his  description  is  given  below. 

Smaller  than  the  foregoing  species  ;  this  is  through  its  shape  rela- 
ated  with  it,  being  connected  with  it  through  the  hanging  lip.  While  it 
is  connected  with  P.  uva  with  the  continuous  free  lip.  From  P.  uva  it 
is  distinguished  by  its  color.    The  shell  is  oval-cylinderical;  above,  a  lit- 
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tie  sharpened,  as  it  Is  also  in  P.  uva,  it  is  a  little  diminished  toward  the 
tip,  walls  somewhat  thin  and  polished.     Column  smooth. 

The  rest  of  outer  surface  is  beset  with  very  numerous  fine  striations, 
somewhat  an|i;led,  with  interspaces  about  the  same  width.  The  striations 
are  somewljat  curved  on  the  upper  whirls  and  are  quite  prominent,  but 
0  n  the  luAver  whirls  are  quite  straight.  The  whirls,  ten  in  number,  are 
not  bulging,  (a  little  convex  )  about  straight;  bound  together  by  a  sin- 
gle deepened  furrow  ( suture)  .  Mouth  about  round,  on  the  wall  of  the 
mouth  a  strong  fold  (lower  tooth),  a  second  smaller  one  on  the  collu" 
mella.  The  margin  of  the  mouth  continuous,  Avith  a  thick,  produced  lip 
reHexed  outward.  Ground  color  yellowish  white,  with  pale  reddish  yel- 
loAv  spots,  which  for  the  most  part  are  spread  into  the  interspaces  be- 
tween striations.  Mouth  pale  yellowish.  Height  9'"  length  3  2-3.'" 
Habitat  unknown  ." 

I  have  based  the  foregoing  description  upon  specimens  in  my  own 
collection,  but  I  found  none  in  the  museum  collection.  All  are  simply 
labeled  "  Cuba." 

68  STROPHIA  MICROSTOHA.     Pfeiffer. 
Little=mouthed  Strophia. 

Plate  VI,  fig.  1,  front,  fig.  2,  side  view  of  type. 

Pupa  microstoma  Peifi'er,  Malak.  Blat.,  1854,  page  207,  plate  3, 
figs.  15  and  16. 

DESCmPTlON. 

Sp.  Cii.  Size,  small.  Shell  rather  thick.  Striations,  present. 
Whirls  i).  The  upper,  including  margin,  being  about  equal  in  length 
to  all  of  the  others  put  together.     Examined  52  specimens. 

Form  of  shell  a  pointed  cylinder  with  the  first  three  whirls  equal 
in.  diameter,  from  this,  the  shell  slopes  to  a  rather  acute  point, forming 
an  angle  of  fiftj'-five  degrees.  Tiie  striations  are  twenty  to  the  first 
whirl,  narrow,  being  about  one  half  the  width  of  the  interspaces  between 
them,  straight  on  all  excepting  the  two  upper  whirls,  where  they  are 
slightly  bowed  to  the  right;  they  are  regular,  but  not  arranged  in  lines 
are  not  furrowed,  but  are  smoothly  rounded  and  polished.  The  whirls 
are  not  bulging  and  the  suture  is  rather  deep. 

Aperture,  small,  somewhat  contracted  within,  circular,  about  as 
wide  as  high.  The  lower  tooth  is  very  small,  being  reduced  to  a  mere 
tubercle,  which  is  but  little  longer  than  high ;  it  is  placed  a  little  to 
the  right  of  the  center  and  far  back  in  the  mouth,  at  least  four  times 
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its  length  from  the  frontal  bar.  The  upper  tooth  is  also  a  mere  tuber- 
cle, is  placed  at  least  as  far  back  as  in  the  lower,  but  extends  back 
around  the  column. 

The  marj^in  is  produced  forward  about  as  far  as  the  diameter  of 
the  shell,  is  a  little  inclined  backward,  and  slightly  to  the  right,  bej'ond 
the  diameter  of  the  shell ;  it  is  very  thin,  a  little  rolled  over,  with  the 
edge  sharpened.  The  frontal  bar  is  very  slightly  developed,  merely  ex- 
tending from  one  striation  to  the  other,  thus  filling  in  the  interspaces 
but  not  crossing  the  striations.  The  striations  appear  within  it,  even 
more  prominently  than  on  the  outside,  and  they  occur  on  the  septa 
throughout  the  entire  length  of  the  interior  of  the  shell. 

Color  of  shell,  externally,  bluish  white,  marked  with  rather  longi- 
tudinal patches  of  pale  reddish  brown  which  are  irregularly  distributed 
over  the  surface  of  the  shell,  and  which  are  scarcely  more  abundant  on 
the  lower  whirls  than  on  the  upper. 

DIMENSIONS. 

Size  of  typical  specimen,  .75  by  .32.  Largest  specimen,  .76  by  .35. 
Longest  specimen,  .77;  shortest,  .03.  Largest  diameter,  .32  ;  smallest, 
.25. 

OBSERVATIONS. 

Individual  variation  consists  in  more  or  less  markings,  but  these 
are  never  so  numerous  as  to  form  the  predominating  color  of  the  sheilas 
in  S.  cyclostoma.  Oneof  the  chief  external  characters  of  this  shell  is 
t  he  sharply  defined  striations  which  rise  abruptly  from  the  shell.  In 
S.  cyclostoma  these  rise  gradually  from  the  shell  at  a  considerable  an- 
gle and  are  finer.  The  teeth  are  set  further  back  in  S.  microstoma  and 
are  less  prominent.  Another  noticeable  internal  feature  in  this  species 
is  the  prominences  of  the  striations,  not  only  at  the  mouth,  but  also  on 
the  septa  quite  to  the  lower  whirls. 

There  are  four  well  defined  forms  as  given  below. 

Form  No.  I.  Pure  white  in  color,  without  fleckings.  The  mouth 
is  rather  more  contracted  and  the  striations  are  less  prominent,  other- 
wise similar  to  the  type. 

Form  No.  2.  White  in  color,  unflecked,  but  larger  (.75)  and 
more  cylindrical,  the  first  four  whirls  being  about  equal  in  size.  Whirls 
10. 

Form  No.  3.  Colored  as  in  the  type,  but  much  more  slender  pro- 
portionately, and  much  smaller,  size,  .02  by  25. 

Form  No.  4.  Very  small,  but  otherwise  a  miniature  of  the  type, 
size,  .57  by  .27. 
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I  found  these  specimens  in  the  collection  labeled  "  Strophia  mi- 
crostoma ?  Cuba." 

This  species  is  clearly  described  by  Pfeift'er  in  the  work  cited  at 
the  head  of  this  article,  and  his  fi;^ures  on  plate  o  are  excellent.  The 
following  is  his  original  description. 

"T.  profunde  rimata,  subcylindrica.  solidula,  confertim  leviter  cos- 
tata.  albida.  strigis  fusco-corneis  irrcgularites  signata  ;  spira  elongata, 
sensim  in  conum  obtuscilum  ;  sutura  impressa  :  anfr.  10  vixconvex- 
iuscula,  ultimus  l-o  longitudinis  non  aequans  antice  leviter  ascendens 
basi  sub-corapressus,  aequte  striatus;  apertura  lunato-rotundata,  in- 
tus  pallide  livida,  denle  parietuli  compresso,  intrante  et  plica  colum- 
ellari  obsoleta  rnunita  ;  perist.  simplex,  breviter  expansum,  marginibus 
callo  tenui  junctis,  columellari  dilatato,  paltente, — long.  21 — 22;  diam. 
7  mill.  ap.  c.  perist.  7  mill,  longa,  6  lata." 

The  above  may  be  translated  as  follows  ; 

Shell,  deeply  rimate,  sub-cylindrical,  solid,  closely  and  lightly 
ribbed,  white  externally,  marked  with  irregular  lines  of  fuscous  ;  spire 
elongated,  with  the  cone  a  little  obtuse.  Suture  impressed.  Whirls 
10  scarcely  convex,  the  last,  one  third  longer  than  the  others,  front,  a 
little  ascending,  base,  partly  compressed.  Aperture,  lunately  rounded, 
pale  livid  within,  parietal  tooth  compressed  within,  and  the  fold  ( tooth  ) 
on  the  columella  obsolete.  Peristome  (margin)  simple,  short,  ex- 
panded. Margins  joined  by  a  slender  bar.  Columella  dilated,  open. 
Length,  21-22,  diameter,  7  mill.    Aperture,  7  mill  long,  7  wide. 

69     STROPHIA  RUDI5  Pfeiffer 
Red  Strophia. 

Plate  VI  fig.  5,  front,  fig.  6,  side  view  of  typical  specimen. 
Puparudis  Pfeiffer,  Malak.  Blat. ,  1855 ;  page  102  ;  Plate  V,  fig.l 
and  2. 

DESCRIPTION. 

Sp.  Ch.  Size  medium.  Shell,  thick  and  heavy.  Striations,  pres- 
ent. Whirls  10,  the  upper  of  which  including  margin  is  about  as  wide 
as  the  five  following.  Examined  6  specimens.  Form  of  shell  an  obtuse- 
ly pointed  cylinder,  with  the  first,  second,  and  third  whirls  about  equal 
in  diameter.  The  fourth,  is  but  little  smaller  and  from  this,  the  shell 
slopes  to  an  obtuse  point,  forming  an  angle  of  about  65  degrees.  The 
striations  are  numerous  about  thirty-eight  to  the  first  whirl ;  they  are 
narrow,  about  as  wide  as  the  interspaces  betAveen  them  straight  or  slight- 
ly bowed  to  the  left  and  a  greater  portion  of  them  are  arranged  in  lines- 
The  whirls  are  not  at  all  bulging  and  the  suture  between  them  is  shal- 
low. 
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Aperture,  nither  small,  but  open,  not  rounded,  about  as  high  as 
wide.  The  lower  tooth  is  quite  prominent,  about  .00,  a  little  more  than 
twice  aslongas  high,  it  is  placed  a  little  to  the  right  of  the  center,  and 
is  set  back  once  its  length  from  the  frontal  bar.  The  upper  tooth  is 
ver}'  small,  and  is  set  back  behind  the  lower,  but  is  not  placed  high  on 
the  column. 

The  margin  is  produced  forward  about  as  far  as  the  diameter  of 
the  shell,  but  is  not  much  inclined  to  the  right,  only  slightly  beyond 
the  side  of  the  shell ;  it  is  thin,  rolled  over,  with  the  edge  sharpened. 
The  frontal  bar  is  only  partly  developed,  not  extending  across  from 
side  to  side,  but  the  striations  do  not  appear  within. 

Color  of  shell,  externally  and  internally  reddish,  but  evidently 
stained  by  contact  with  some  red  ochraceous  earth. 

DIMENSIONS. 

Size  of  typical  specimen,  1.12  by  .42.  Size  of  one  other  specimen, 
1.10  by  .40. 

OBSERVATIONS. 

There  is  but  little  variation  in  the  few  specimens  which  I  have 
examined.  The  lower  tooth  is  quite  long,  but  not  excessively  so. 
This  is  a  semifossil  shell,  and  is  beyond  doubt  the  Pupa  rudis  of  Pfei- 
ffer.     I  append  his  description  and  a  translation. 

"  T  profunde  rimata,  ovata-oblongo,  costis  obtusis  leviter  arcuatis 
subconfertis  sculpta,  cretacea  ;  spira  convexiusculo-elongata,  sensim  in 
conum  obtuseulum  attenuata  ;  anfr  11  vix  convlxusculi,  ultimus  1-4 
longitudinis  paulo  superana,  antice  subascendens,  juxta  riman  subcom- 
pressus  ;  parietati  et  minore,  profundiore  collumelari,  coarctata  ;perist. 
ciassum,  breviter  patulum,  marginibus  callo  junctis,  long.  30,  diam.  12 
mill.  ap.  c.  perist  10  mill,  longa,  9  lata. — Legitur  subfossilis  in  plan- 
tationibus  Dimond  et  Paradise  in  insulae  St.  Croix." 

Shell  deeply  rimate  ovate-oblong,  ribs,  blunt,  a  little  arched,  quite 
closely  sculptured,  chalky  :  spire  elongated  and  convex,  with  the  cone  a 
little  obtuse  at  the  tip  ;  whirls  11,  scarcely  convex,  the  last  a  little  more 
than  one-fourth  longer,  (than  each  of  the  others)  front  ascending,  near 
the  cleft  greatly  compressed  ;  aperture,  Innately  round,  parietal  tooth 
small  and  compressed,  the  one  on  columella  deep,  and  compressed  ; 
peristome,  thick,  short,  open,  margins  joined  by  a  slender  bar.  Length 
30,  diameter  12  mill,  aperture  of  peristome  10  mill,  long,  9  wide. 
Collected  as  a  sub-fossil  in  the  plantation,  Dimond  and  Paradise  in  the 
Island  of  St.  Croix. 
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SUE-GENUS  9.    UMBONIS. 
Shell  turret-shaped,  lower  tooth  central,  more  than  three 

TIMES  as  long  as  HIGH.  SlRIATIONS,  GREATLY  ENLARGED,  BULGING 
AND  WIDENED  IN  THE  MIDDLE,  THESE  AND  THE  INTERSPACES  BETWEEN 
THEM  ARE  CROSSED  BY  FINE,  TRANSVERSE  DEPRESSIONS.  APERTURE  CON- 
TRACTED, WITH  A  SLIGHTLY  FLANGING  MARGIN.      UMBILICUS,  CLOSED. 

This  is  the  most  strongly  marked  group  of  Strophais  which  I  have 
seen  and  is  characterized  by  the  tarret-sh.iped  shell,  large,  wide  apart 
striations  which  are  enlarged  in  the  middle,  giving  each  whirl  a  very 
abruptly  bulging  appearance. 

But  the  most  remarkable  character  of  all,  is  the  transverse  lines  or 
depressions  which  cross  the  shell  everywhere,  excepting  on  the  first  three 
whirls.  This  must  be  an  old  type  of  Strophia.  or  rather  this  singular  feat- 
ure must  be  one  of  the  most  primitive,  for  we  find  in  many  shells,  even 
of  widely  different  species,  a  tendency  to  revert  toward  this.  See  remarks 
under  S.  dimidiata.  There  are  but  two  known  species  of  this  interesting 
sub-genus. 

7O    STROPHIA  SCALARINA  Pfr.  et  Gundl. 
Embossed  Strophia. 

Plate  VI,  fig.  4  front,  fig.  o,  side  view  of  type. 

Pupa scalarina,  Pfeiffer  and  Gundlach,  Malak.  Blat.,  18G1  p.  19. 
DESCRIPTION. 

Sp.  Cii.  Size,  small.  Shell,  thin,  striations  present.  Whirls  10. 
the  upper  of  wliich,  including  margin,  being  about  equal  to  the  next 
four  all  together. 

Form  of  shell,  an  oblong  turret,  with  the  first  whirl  the  largest, 
from  this  the  shell  slopes  to  a  rather  acute  point,  forming  an  angle  of 
forty-five  degrees.  The  striations  are  few,  twelve  to  the  first  whirl, 
very  prominent,  bulging,  and  enlarged  in  the  middle,  irregular,  but 
not  arranged  in  lines.  The  transverse,  depressed  lines  appear  on  all 
but  the  four  lower  whirls,  and  are  deeper  on  the  upper  whirl  than  else- 
where ;  they  are  about  an  equal  distance  apart,  excepting  in  the  middle 
of  most  of  the  whirls,  where  there  is  a  band  where  they  are  absent ; 
there  are  about  twenty  on  the  first  whirl,  directly  below  the  aperture. 
The  depression  between  the  striations  is  about  as  wide  as  they,  and 
the  band,  in  which  there  are  no  transverse  lines,  also  crosses  these,  but 
is  narrower  here.  In  the  center  of  some  of  these  depressions,  are 
slight,  longitudinal  ridges  or  sub-striations.    The  suture  is  deep. 
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Aperture,  very  small,  higher  tlian  wide,  slightly  contracted  at  the 
entrance.  The  lower  tooth  is  alvmt  three  times  as  long  as  high,  is 
placed  a  little  to  the  left  of  the  center,  and  is  set  well  back,  nearly  once 
its  length  from  the  frontal  bar ;  the  u])per  tooth  is  represented  by  a 
very  slight  tubercle. 

The  margin  is  not  produced  quite  as  fir  forward  as  the  diameter 
of  the  shell,  is  placed  far  over  to  the  right,  and  extends  a  little  beyond 
the  side,  it  is  exceedingly  thin,  slightly  flanging,  but  not  rolled  over  at 
all  and  the  edge  is  smooth.  The  frontal  bar  is  comparatively  well  de- 
veloped, very  short,  and  the  striations  do  not  appear  within  it. 

Color  of  shell  externally,  pale  brown,  but  appears  darker  on  ac- 
count of  the  accumulation  of  earth  in  the  transverse  depressions  ;  in- 
ternally, also  pale  brown,  becoming  lighter  on  the  tooth  and  margin. 

DIMENSIONS. 

Size  of  typical  specimen,  .75  by  .25  Size  of  one  other  specimen 
examined,  .70  by  .25. 

OBSERVATIONS. 

I  have  seen  two  only  of  this  remarkable  species,  which  as  PfeiiFer 
remarks,  recalls  the  members  of  the  marine  genus,  Scalaria.  There  need 
be  no  comparison  made  Avith  other  members  of  the  genus  as  far  as  yet 
known,  for  none  have  the  peculiar  turreted  form,  large  striations,  which 
in  this  respect  reach  the  maximum  development  among  Strophias, 
while  they  also  represent  the  minimum  in  numbers,  and  it  is  the 
most  acutely  pointed  Strophia  which  I  have  seen. 

The  following  is  the  original  description  from  the  work  cited  at 
the  beginning  of  this  article. 

"  T.  profunda  rimata,  turrito-oblongo,  solida,  vaiide  plicata,  cornea, 
plicis  albidis  ;  spira  subregularter  attenuata,  apice  obtusa,  anfr.  10  1-2 
supreni  planiusculi,  striati,  6  ultimui  convexi,  subangulati,  ultimus  1-3 
longt  fere  foramens,  basi  compressus,  striatus ;  apertura  vix  obliqua 
ovalis,  denticuloprofundo,  parietuli  coarctata  ;  perist.  subcontinunum, 
breviter  adnatum,  album,  reflexum.  Long  IS,  diam.  6  2-3  mill.  Ap.c 
perist.  5  2-3  mill,  longa,  4  1-2  lata.     Hab.  prope  Gibara. 

Translated  may  be  read  as  follows.  Shell,  deeply  rimate,  turreted, 
oblong,  solid,  strongly  plicated,  ribbed  outwardly,  ribs  white  ;  spire,  sub- 
regular,  sharpened,  tip  obtuse,  whirls,  10  1-2,  somewhat  even,  striated, 
with  the  six  last  convex,  sub-angular ;  the  last  one-third  the  others ; 
with  a  little  opening  (  umbilicus  )  compressed  at  the  base  and  striated. 
Aperture  a  little  obliquely  oval,  tooth  deep,  with  sides  compressed. 
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Peristome  sub-continuous,  short,  connected,  (by  the  frontal  bar)  white, 
reflexcd.  Length,  18,  diameter  6  2-o'mill.  Aperture  of  the  peristome 
•"»  2-;)  mill,  long,  -i  1-2  wide.     Habitat  Gibara. 

Tiu'v  also  say  that  the  specimens  which  they  had  were  dead  and 
bleached,  and  probably  ))cing  worn  they  did  not  observe  the  singular 
transverse  lines,  whereas  the  two  which  I  have  in  ray  collection,  from 
which  1  have  made  the  above  descriptii'n,  were  evidently  living  when 
found. 

Gibara  is  on  the  northern  shore  of  Eastern  Cuba,  about  thirty -five 
miles  west  of  Point  Lucrecia  Light-house.  Although  I  have  seen  but 
a  single  species  of  this  sub-genus,  I  have  no  doubt  but  what  others 
will  be  found  in  the  immediate  vicinity. 

SUB-GENUS  10.    PINGUITIA. 

FOKM  OF  SHl.LL,  e-HOUT  AND  THICK,  THE  WIDTH  BEING  AT  LEAST  ONE 
HALF  THE  LENGTH.  ThE  FIRST  TWO  OR  THREE  AVHIRL.S  ARE  ABOUT 
EQUAL  IN  DIAMETER.  WITH  THE  OTHERS  ABRUPTLY  SMALLER.  TeETH, 
NOT  PROMINENT.      MaRGIN,  NOT  BEVELED. 

The  most  remarkable  feature  of  this  sub-genus  is  the  short,  thick 
f  i-ra  of  the  shell  with  its  abrupt  termination  at  apex,  forming  the 
widest  angle  of  any  known  Strophia,  over  eighty  degrees.  There  is 
but  one  known  species. 

7l    STROPHIA  DIMIDIATIA  Pfeiffer. 
Protean  Strophia. 

Plate  VI,  fig.  G  front,  fig.  7,  side  view  of  type. 

Pupa  dimidiata  Pfeifier,  Zeitshr.  f.  Mai,  1847,  page  19. 
DESCRIPTION. 

Sp.  Ch.  Size,  large.  Shell  thick  and  heavy.  Striations,  present 
on  upper  whirls.  Whirls,  10,  the  upper  of  which,  including  margin  is 
about  as  long  as  all  of  the  rest  put  together. 

Form  of  shell  a  very  obtusely  jiointed  cylinder,  with  the  second 
whiil  the  largest,  the  first  and  third  being  a  little  smaller;  from  the  lat- 
ter named,  the  shell  slopes  abruptly  to  a  very  obtuse  point,  forming  an 
angle  of  eighty  two  degrees.  Striations  not  numerous,  twenty-eight  to 
the  first  w  hirl,  they  are  confined  to  the  first  tAvo  whirls  being  reproduced 
on  the  others  by  roughened  lines  of  growth  ;  they  are  not  prominent, 
narrow,  about  one  half  the  width  of  the  interspaces,  irregular,  furrowed, 
somewhat  lengthened,  and  bent  to  the  right  at  their  lower  terminations, 
'ihe  whirls  aie  slightly  bulging,  and  there  is  an  elevated  keel  pass 
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in^  around  the  center  of  the  upper  lialf  of  the  upper  whirl  from  one  side 
of  the  margin  to  the  other.  The  elevated  lines  in  the  middle  of  the  up- 
per part  of  the  upper  whirl  is  very  prominent,  and  is  precdeed  above  by 
a  depression.  When  it  is  crossed  b}'  the  striations  it  is  raised  into  pro- 
tuberances and  ends  in  a  prominent  jirojection  on  the  right  margin. 
There  are  also  numerous,  transverse  depressed  lines  on  the  upper  whirls. 
The  suture  is  quite  shallow,  even  between  the  upper  whirls,  and  this 
grows  more  and  more  shallow  toward  the  apex  until  on  the  lower 
whirls  it  is  scarcely  to  be  distinguished  with  the  unaided  eye. 

Aperture,  rather  small,  but  open,  nut  contracted  within.  The 
lower  tooth  is  not  prominent,  being  tubercle,  arising  gradually  from  the 
floor  of  the  mouth,  without  any  sharply  defined  sides ;  it  is  placed  to  the 
right  of  the  center  aiid  set  back  about  .'20  from  the  frontal  bar.  The  up- 
per tooth  is  scarcely  developed  at  all. 

The  margin  is  produced  forward  about  as  far  as  the  diameter  of 
the  shell,  it  is  inclined  a  little  backward  on  the  upper  left  hand  side. 
but  elsewhere  a  little  forward  ;  it  is  about  .0."J  thick,  is  rolled  backward, 
somewhat,  but  not  beveled,  the  edge  is  blunt ;  it  is  not  inclined  to  the 
right.  The  frontal  bar  is  quite  well  developed,  slightly  inclined  and 
completely  niterrupts  the  striations,  and  the  septa  is  smooth  through- 
out. 

Color  of  shell  externally,  yellowish  white,  pale  flesh  color  within, 
fading  into  white  on  the  tooth  and  margin. 

DIMENSIONS. 

Size  of  typical  specimen,  1.02  by  .G4.  Size  of  two  other  specimens 
1.07  by  M,  and  1.03  by  .67. 

OBSERVATIONS. 

There  is  probably  considerable  individual  variation,  as  well  as 
some  clearly  defined  forms  in  this  singular  species,  it  is  also  probable 
that  there  are  sub-species  and  allied  species,  but  the  material  which  I 
have  at  hand  will  not  warrant  any,  even  sub-specific,  separation.  I 
give  below  one  form,  which  was  also  observed  by  Pfeifier. 

Form  No.  1.  Similar  to  the  type  form,  but  without  any  distinct 
keel  on  the  upper  whirl,  this  being  merely  indicated,  and  the  depressed 
lines  are  wholly  absent,  while  the  striations  are  confined  to  the  two 
upper  whirls. 

These  depressed  lines,  as  already  mentioned,  show  a  tendency  to 
revert  toward  S.  scalarina,  and  in  this  connection  it  is  worthy  of  note 
that  both  species  came  from  the  same  portion  of  Cuba. 

This  species  was  first  described  by  Pfeiffer  in  1847  in  Zeitschr.  f. 
Mai.,  as  Pupa  dimidiata,  but  in  1861  in  Malak.  Blat.  in  a  paper  pub- 
lished jointly  by  himself  and  Dr.  Gundlach,  we  find  the  same  species 
redescribed  and  renamed  Pupa  proteus,  because,  as  Dr.  Pfeiffer  states, 
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lie  considers  that  lie  did  not  fully  appreciate  the  extreme  variation  to 
which  the  species  was  subject,  therefore  he  did  not  at  first  describe  a 
typical  form,  which  in  his  second  paper,  he  considers  the  keeled  form. 
But  of  course,  following  modern  usage,  his  second  name  becomes  a 
synonym. 

Dr.  Gundlach  states  that  the  shell  occurs  on  bushes  and  under 
leaves  near  Gibara,  Cuba,  and  that  the  living  animal  is  white  or  gray 
with  the  head  and  neck  blackish  with  a  blackish  roughness,  in  contrast 
with  which  the  white  colors  of  the  feelers  [eye  stalks?  J  show  more 
plainly.     The  feelers  have  the  tips  gray. 

The  following  is  a  transcription  of  Dr.  Pfeiffer's  description  with  a 
translation. 

"  T\  rimata.  cylindraceo-ovata,  solida,  distanter  et  arcuatim  pli- 
cata,  sordide  alba  ;  spira  alveariformis,  apice  breviter  conica ;  sutura 
levis  ;  anfr.  11  angusti,  planiusculi,  supremi  laevigati,  ultimus  dimidi- 
atus.  medio  subcarinatus,  infra  angulum  lineis  nonnullis  impressis, 
confertis,  spiralibus  notatus  et  excentrice  confertim  striatus,  basi  gib- 
bus  ;  apertura  subsemicircularis  ;  perist.  incrassatum,  expansum,  mar- 
ginibus  callo  stricto  junctis,  dextro  subauriculato. — Long.  30,  diam.  16 
mill. — Ap.  c  ])erist.  lo  mill,  (oblique)  longa,  11  lata.  (Coll.  Nr.  26.) 
Habitat  in  insula  Cuba  (Gruner)  . 

Obs.  Variat  carina  et  lineis  impressis  basalibus  obsoletis." 

Shell  rimate  cylindrical-oval,  striations  wide  apart  and  arched, 
soiled  white  ;  spire  beehive-shaped,  tips,  short  conical,  suture  smooth  ; 
Avhirls  1 1  narrow,  even,  the  first  smooth  ;  the  last  divided  in  halves 
by  a  medium  sub-keel,  Ijeluw  the  angle  everywhere  crowded,  depressed 
lines.  Spire  with  prominent  and  eccentric,  crowded,  striations,  base 
swollen;  aperture  semicircular,  peristome  thickened,  expanded, mar- 
gin, joined  by  a  narrow,  straight,  bar,  sub-auricular  on  the  right. 
Length  .o<),  diameter,  16  mill.  Aperture  of  the  peristome  13  mill  .long 
1 1  wide,  ( Coll.  No.  26  )  Habitat  in  the  island  of  Cuba  ( Gruner  ). 

Observations.  There  is  a  variety  in  which  the  impressed  lines  at 
the  base  are  obsolete. 

72    STROPHIA  FAXONL 

Faxon's  Strophia. 

Plate  YII,  fig.  1  front,  fig,  2,  side  view  of  type. 

DESCRIPTION. 

Sp.  Cii.  Size  large  for  this  sub-genus  (  Umbonis  ).  Striations, 
])resent,  shell  rather  thin.  Whirls,  11,  the  upper  of  which,  including 
margin,  is  as  long  as  the  next  four. 
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Form  of  shell  an  oblong  tuiTct,  with  the  first  t^vo  whirls  about 
equal  in  diameter,  from  the  second,  the  shell  slopes  to  an  acute  point, 
forming  an  angle  of  about  forty  degrees.     The  striations  are  few.  thir- 
teen to  the  first  whirl,  very  prominent,  bulging,  not  greatly  enlarged 
in  the  middle,  regular  and  crooked,  and  not   arranged  in  lines.     They 
are  not  an  equal  distance  apart,  but  the  interspaces  between  them  are 
always  twice  as  witle  as  the  prominences  ;  and  there  are  longitudinal 
sub-striations  indicated  in  some  of  the  depressions.     Both  striations 
and  interspaces  are   crossed  by  narrow,  transverse  lines,  which  are, 
however,  everywhere  about  an  equal  distance  apart,  without  any  un- 
marked   interruptions  in  the   center  of  the  whirls.      These  lines  are 
about  .01  apart,  and  there  are  about  twenty  of  them  on  the  first  whirl 
beneath  the  frontal  bar.     The  suture  is  deep. 

Aperture,  not  very  small,  about  as  high  as  wide  and  open.  The 
lower  tooth  is  not  prominent,  rising  gradually  from  the  floor  of  the 
mouth,  is  about  twice  as  long  as  high  ;  it  is  about  central  in  position, 
and  is  set  back  about  once  its  length  from  the  frontal  bar.  The  upper 
tooth  begins  a  little  back  of  the  lower,  is  about  its  size,  and  is  placed 
low  on  the  column. 

The  m;irgin  is  not  produced  quite  as  far  forward  as  the  diameter  of 
tlie  shell,  is  inclined  backward  on  the  upper  left  side,  and  the  lower 
right  further  than  on  the  corresponding  portions  en  the  opposite  side 
in  this  respect  resembling  S.  scalarina,  hence  this  peculiarity  becomes 
sub-generic.  It  is  considerably  flanging,  especially  on  the  right  side, 
about  .07,  and  here  it  is  somewhat  roughened  by  minute  tubercles 
which  are  arranged  in  radiating  or  transverse  lines.  The  frontal  bar 
is  very  prominent,  extending  well  out  beyond  the  shell.  The  trans- 
verse striations  appear  on  the  right  side  of  the  tooth,  and  continue  far 
within  the  shell. 

Color  of  shell,  pale  yellowish,  externally,  but  the  specimens  have 
evidently  been  cleaned  and  thus  the  transverse  lines  do  not  contain  any 
soil.     Within,  very  palo  yellowish,  becoming  white  on  the  margin. 

DIMENSIONS. 

Size  of  type,  1.12  by  .40 ;  size  of  one  other  specimen  examined,  1,20 
by  .40. 

OBSERVATIONS. 

Rather  singularly  after  my  article  upon  S.  scalarina  was  in  type, 
I  fjund  two  specimens  of  S.  faxoni  in  the  museum  collection  of  which  I 


34  MONOGRAPH  OF  THE  GENUS  STP.OPHIA. 

have  just  described,  thus  confirming  ni}'  theory  that  there  mint  be  moi-e 
species  found  of  this  remarkable  sub-genus,  for,  althou;i;h  these  speci- 
mens were  simply  labeled  *'  Cuba,  "  I  have  no  doubt  but  what  the}'  came 
from  the  neighborhood  of  Gibara,  Cuba. 

S.  faxoni  differs  from  S.  scalarina  not  onh'  in  being  at  least  three 
times  as  large,  but  also  in  other  important  particulars.  The  form  of 
the  shell  is  rather  different,  the  first  two  whirls  being  about  equal  in 
diameter,  the  margin  is  more  flanging,  and  on  the  right  side  has  the  pe- 
culiar minute  tubercles,  arranged  in  lines.  The  striations  are  also  quite 
different,  being  irregular,  narrower  and  crooked,  and  not  enlarged  in  the 
middle.  I  have  named  this  species  for  Dr.  Walter  Faxon,  who  has  dis- 
p]a3'ed  the  utmost  interest  in  my  work  upon  Strophia  and  also  has 
kindly  aided  me  in  many  ways. 

73     STROPHIA  CYLINDRICA.  Novo. 
Cylindrical  5trophia. 

Plate  VII,  fig.  3,  side,  fig.  4,  front  view  of  type. 
DESCRIPTION. 

Sp.  Gh.  Size  medium,  shell  thick  and  heav3^  Striations,  present . 
Whirls,  10,  the  upper  of  which,  including  margin,  about  equal  in  width 
to  the  next  four  all  together. 

Form  of  shell,  an  obtusely  pointed  cylinder,  with  the  first  three 
whirls  equal  in  diameter,  the  fourth  is  but  little  smaller  and  from 
this  the  shell  slopes  abruptly  to  an  obtuse  point,  forming  an  angle  of 
sixty  degrees.  The  striations  are  numerous,  twentj'-four  to  the  first 
whirl,  they  are  not  very  prominent,  straight,  but  slightly  bent  to  the  left 
on  the  suture,  and  the}^  extend  along  it,  tapering  into  a  point;  they  are 
polished  above,  not  furrowed,  arranged  in  lines,  and  are  of  varying 
width,  but  are  never  wider  than  the  interspaces  between  them.  The 
suture  is  very  shallow  and  very  narrow. 

Aperture,  quite  small,  not  open,  nor  contracted  within.  The  lower 
tooth  is  not  more  than  .03  high,  and  is  about  four  times  as  long  as  high , 
is  set  back  about  .12  from  the  frontal  bar.  Behind  this  central  tooth 
on  either  side  the  chancelled  tooth  begins  and  extends  around  the  first 
whirl.  The  upper  tooth  is  about  as  high  as  the  lower  and  extends  back 
around  the  column. 

The  margin  extends  forward  as  far  as  the  diameter  of  the  shell, 
is  a  little  inclined  backward  and  very  slightly  to  the  right,  but  scarcely 
beyond  the  diameter  of  the  shell.  It  is  not  thickened,  is  rolled  over, 
but  not  flanging  and  the  edge  is  rounded.    The  frontal  bar  is  quite  well 
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dcvck'pod,   vet  the   stri:itions   appear  uitliin  it,  but   they  are  not  very 
prcminent  and  extend  back  far  into  the  slielL 

Culur  of  shell,  externally,  shining  "white;  "within,  deep  purplish 
brown,  jtale  on  the  toutli  iuid  internal  striations.     Margin,  pale  brown. 

DIMENSIONS. 
Size  of  type,  1.10  by  .40.     Largest  specimen,  1 .28  by  .4;""> ;  smallest 
.8.")  by  .38.     Longest  specimen,  1.2S  ;  shortest,  .85.     Largest  diameter 
AC),  smallest,  .o."). 

OBSERVATIONS. 

T3'pical  specimens  are  ■wholly  white  externally,  but  there  is  a 
strong  inclination  to  become  rosy  at  the  apex,  this  feature  is  more 
prominent  in  the  form  given  below.     There  are  also  other  forms. 

Form  No.  1.  Shorter,  and  proportionately  stouter  than  the  type. 
The  apex  is  distinctly  rosy  and  there  are  occasional  lines  of  dark  viola- 
ceous. This  form  exhibit?  a  tendency  on  one  hand  to  revert  toward  S, 
ianthina,  and  on  the  other  toward  S.  rubicunda. 

Form  No.  L'.  Very  short,  .85,  with  the  margin  thickened  and  bev- 
eled.    Color  similar  to  that  of  form  No.  1. 

Form  No.  3.  Larger  than  the  type,  1.2S  by  .45,  with  the  margin 
much  thickened,  at  least  .75,  and  inclined  to  be  double.  Color,  similar 
to  that  of  the  type. 

Form  No.'  4.  More  slender  than  the  type,  measuring  .'So  in  diam- 
eter, white  in  color. 

I  cannot  give  the  relative  proportions  of  these  forms  nor  their  ex- 
act locations,  as  I  did  not  make  sufficiently,  careful  notes  on  them  when 
I  collected  them. 

This  is  the  species  which  in  many  collections  is  labeled  Pupa  alve- 
aria,  but  erroneously,  as  I  shall  endeavor  to  show.  The  Turbo  alvearia 
of  Dillwin  (Description  Catalogue,  11,  page  315)  was  based  partly  upon 
the  x\lveana  buccinum  of  Seba  and  partly  upon  the  Bulimus  fusus  of 
Durguiere  ( Encyclopclie  Methodique,  des  vers.  Vol.  1  page  348)  hence 
must  pe  considered  as  a  sj'nonym  of  Bulimus  fusus.  What  the  Alvea- 
ria, buccinum  of  Seba  was,  is  very  do\ibtful,  but  it  is  quite  probable 
that  neither  he  nor  Eurguiere  had  a  true  Strophia  in  hand,  when  they 
made  their  description,  and  even  if  they  had,  their  description  does  not 
apply  to  any  Inagua  shell  Avith  which  I  am  aquainted.  Dillwin  dis- 
tinctly says  his  Turbo  alvearia,  was  "  white  without  and  within  "  and 
this  appears  to  be  a  correct  interpretation  of  the  authors  upon  whose  de- 
scription he  bases  his  specific  characters.  Now  this  does  not  apply  to 
any  Strophia  from  Inagua  which  1  have  seen,  for  all,  without  exception 
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are  colored  within,  none  being  Avhite,  even  if  they  are  wholly  white  exter- 
nally. « 

The  naraealvearia,  having  become  a  synonym  is  not  again  available 
in  zoological  nomenclature  and,  as  shown,  Bulimus  fusns  of  Brugui- 
ere  afterwards  the  Pupa  fusus  of  more  recent  authors,  probably  is  not 
a  Strophia,  but  one  of  the  peculiar  members  of  the  great  family  of 
Pupidae  which  occur  in  the  ]sle  of  France,  to  which  locality  it  appears 
to  be  correctly  assigned  by  Pfeiffer  in  his  Monographia  Ilelicorum 
Viventium,  Vol.  II,  page  31 8,  hence  it  rernaiuH  for  me  to  impose  a  new 
name  upon  the  Inagua  species. 

DESCRIPTION  AND  HABITS. 
I  found  the  Cylindrical  Strophia  common  in  December,  1888,  on 
the  Island  of  Inagua,  Bahamas.  They  were  clinging  to  the  trunkg 
of  small  trees,  just  back  of  Matthewstown,  and  appeared  to  have  a 
somewhat  wide  range,  extending  throughout  the  scrub  lands  from  the 
town  to  the  borders  of  the  salina  in  the  interior.  December  being  a 
dry  month,  they  were  inactive,  and  firmly  fastened  to  the  trunks. 
They  appeared  to  avail  themselves  of  any  natural  cavity  and  had  often 
wedged  themselves  into  these  so  firmly  as  to  be  removed  with  difficulty. 
They  were  always  gathered  in  groups  of  from  three  or  four  to  twenty 
individuals. 

SUB-GENUS  2.    STROPHIOPS. 

Lower  Tooth,  low,  rifing  gradually  from  the  walls  of  the 
mouth,  somewhat  elongated,  at  least  three  times  as  long  as  hrhh. 
Umbilicus  open,  avith  the  same  diameter,  for  seven  or  eight  up- 
per WHIRLS. 

This  sub-genus  was  established  by  Dr.  Dall  in  18.)5.  in  the  Bull- 
etin of  the  Museum  of  Comparative  Zoology,  No.  0,  Vol.  XXV,  pages 
121-123,  but  in  this  group  he  also  included  all  of  the  species  found  on 
the  Cayman  Islands  which  I  have  placed  in  the  sub-genus  Longidens 
(  see  page  of) ).  This  group  appears  to  be  confined  to  some  of  the  outer 
Bahama  Islands  which  lie  along  the  Atlantic  side  of  the  Bahama  Bank. 

Thus  Strophia  alba  S.  lentiginosa  and  S.  brownei  from  Rum  Key  be- 
long here,  also  all  of  the  species  which  I  have  described  from  Highborn 
Key  but  not  from  the  keys  about  Allen's  Harbor.  For  further  remarks 
regarding  the  relationship  between  this  sub  genus  and  the  Strophiag 
which  occur  on  the  Cayman  Islands,  see  Sub-Genus  11. 
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74     STROF>HIA   REOIA  Benson. 
Rejjal  Strophia. 

Plate  VII,  fig.  o,  fi-ont,  fig.  G,  side  view  of  typical  specimen. 
Strophia  rogia  Benson.  .Ann.  and  Mag.  Nat.  Hist.,  '_M  series,Vol. 
IV,  page  12o,  August,  184!). 

DESCRIPTION. 

Sp.  Cii.  Size  very  large.  Striations  absent.  Shell  thick  and 
heavy.  Whirls,  11,  the  upper  of  which,  including  margin,  is  as  long 
as  the  next  five  put  together. 

Form  of  shell  a  pointed  cylinder,  with  the  first  whirl  the  largest, 
then  each  successive  whirl  is  a  little  smaller  to  the  fourth,  and  from 
this  the  shell  slopes  to  a  rather  obtuse  point,  forming  an  angle  of  about 
sixty-five  degrees.  The  surface  of  the  shell  is  smooth,  marked  with 
irregular  lines  of  growth,  which  are  more  prominent  on  the  upper 
whirl  near  the  margin.  The  whirls  are  not  bulging,  and  the  suture  on 
the  upper  whirls  is  quite  deep,  but  is  much  more  shallow  between  the 
lower. 

Aperture  large  and  open,  about  as  high  as  wide,  not  contracted  at 
the  entrance.  The  lower  tooth  is  low,  about  .05,  and  is  about  three 
times  as  long  as  high,  is  about  central  in  position,  and  is  set  back  a 
little  over  once  its  length  from  the  frontal  bar.  It  rises  gradually 
from  the  floor  of  the  mouth,  thus  it  is  pyramid-shaped.  The  upper 
tooth  is  about  the  same  form  as  the  lower,  and  is  about  as  high,  but 
extends  back  around  the  column,  ending  on  the  beginning  of  the  second 
whirl.     It  is  placed  half  way  up  the  column. 

The  margin  is  not  produced  forward  quite  as  far  as  the  diameter 
of  the  shell,  is  considerably  inclined  to  the  right,  beyond  the  diameter 
of  the  shell,  it  is  inclined  backward  on  the  upper  right,  and  lower  left 
corner  ;  it  is  rolled  smoothly  over,  and  is  considerably  flanging,  about 
.10,  the  edge  is  rolled  over  and  roughened  by  breaking. 

Color  of  shell,  externally,  shining  white ;  internally,  golden  brown, 
passing  with  almost  an  abrupt  line  of  demarkation  back  of  the  teeth 
into  yellowish  on  the  teeth  and  margin.  Frontal  bar  slightly  developed 
on  either  side,  obsolete  in  the  middle. 

DIMENSIONS. 

Size  of  typical  specimen,  1.85  by  .70  ;  size  of  two  other  specimens 
1.67by  .Go,  andl.70by  .65. 

OBSERVATIONS. 
There  is  but  little  individual  variation  shown  in  the  four  specimens 
which  1  have  seen  of  this  fine  species,  which  can  readily  be  distin- 
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j^uished  by  the  larj^cst  fr'A'  ( tlie  largest  Strv>{>]ii  i  known  )  sni'jotli  sur- 
ihce  and  ■vvidel}''  open  unibDicu?;,  the  column  behi;^  .'ibout  the  same  di" 
ameter  for  nearly  its  entire  Ion.!j.tii. 

This  is  not  the  Coiich](;o<>iita  decumana  of  Ferussac  ( Prodromug 
l>age  462)  nor  is  it  the  Puy.'a  decumana  of  PfeifTer  (  Mlu.  Ilelic.  Vol. 
II,  pajce  320)  for  his  description  is  based  ujion  Fernssac's,  and  both 
ilcscribe  a  species  which  diKers  from  the  true  IS.  rej^ia  in  at  least  two 
imjiortant  character,^,  namely,  in  being  irreii;ularly  and  strongly  ribbed, 
and  in  having  the  nnbilicus  in)].ofc.rate.  Pf'jiffer,  who  says  he  had 
a  specimen  from  ilie  c'llltctiun  of  Metcalf.  liivts  St.  Thomas  as  the 
habitat. 

xlkhough  the  present  species  should  undcubtcdly  bear  the  name 
of  S.  regia.  it  is  wirh  some  hesitation  that  I  give  Censon  as  the  author- 
ity. ]n  the  Annals  ai'.d  Magazine  of  ISanu-al  Tlistury,  2d  series,  Vol. 
IV,  August,  18f:J,  page  12">,  ii'?'isoii  describes  a  sh'.>il  which  he  calls 
Pupa  regia,  and  which  he  says  positively  came  from  2sankin,  China. 
Inow  although  his  dcr-criptiou  in  general  fits  the  species  which  I  have 
given  as  Stii;puia  regia  very  well,  his  dimensions  iwa  of  ar-hell  having 
widely  diiferent  proportions,  forexample,  his  shell  was  44  millimeters 
long  by  23  wide,  hence  his  shell  was  a  little  more  than  half  as  wide  aS 
lung,  thus  giving  a  width  which  in  )-roportion  to  the  length,  is  exceed- 
ingly rare  in  iStrophia.  and  quite  diii'erent  froni  that  of  any  S.  regia 
which  I  have  ever  seen.  Tncre  can  be  little,  if  any  doubt,  but  what 
Mr.  Benson  Avas  mistaken  in  saying  the  shell  he  described  came  from 
China,  but  how  he  came  to  give  such  a  widely  different  ^vidth  than  is 
to  be  found  in  specimens  of  S.  regia  which  came  from  Castle  Island, 
Pahamas,  is  more  difucult  to  say.  and  were  it  not  for  the  fact  that  three 
years  later,  in  1852,  Kuester,  who  was  evidently  familiar  with  Ben- 
son's type,  gave  a  new  description,  (  his  dimensions  being  lU'"  long 
by  7  1-2'"  )  and  an  excellent  figure  of  what  we  now  know  to  be  a  typ" 
ical  Castle  Island  S.  regia  (Chem.  ed  JI.  Pupa,  plate  17,  figs.  13  and 
14  )  I  should  be  inclined  to  djubt  that  Benson  had  this  species  at  all, 
but  some  other  species  which  came  from  some  diiferent  key.  It  is 
noteworthy  that  Kuester  also  gives  the  habitat  of  the  species  as  Nankin^ 
China,  and  it  was  not  until  about  1881,  that  conchologists  became 
aware  that  this  fine  shell  came  from  Castle  Island,  Bahamas. 

I  add  Benson's  original  description  from  the  work  cited  at  the 
head  of  this  article,  with  a  translation.  Benson  in  some  prefatory 
remarks,  seeuis  <iuite  elated  over  the  fact  that  he  has  discovered  such  a 


MONOGRAPH  OF  THE  GENUS   STllOPHIA.  39 

fine  species  of  Pupa  so  far  from  the  usual  habitat  of  other  members  of 
the  genus. 

"  T.  profundissime  urabilicata,  elongato-conica,  subcylindrica,  sol- 
da,  alba,  laevigata,  nitidiuscula,  obliiue  et  remote,  obsoleteiue  plicato- 
striata ;  spira  superne  sensim  attenuata,  apice  obtusiusculo  ;  umbilico 
pevio  ;  anl'ractibus  undecim  subplanulatis,  ultimo  antice  ascemlente, 
validus  plicato,  ab  basin  compresso  ;  sutura  lineari,  irregulariter  cre- 
nata  ;  apertura  obliqe  truncato-ovata,  sublatcrali,  ab  axe  deviante,  m- 
tus  fulvida  ;  plica  columellari  profunda,  duplicata,  paretali  elongata, 
remotiuscula  ;  pcristoraate  valde  iucrassato,  reflexo,  subtus  latiori,  ex  - 
tus  angulum  effbrmante,  dextro  medio  antrosum  arcuato. 

Long.  43  mill.  lat.  2o;  aperturae  long,  perist.  incl.  18  mill.  Lat. 
9  millim.     Habitat  projie  Nanking.  China. 

Brought  by  the  late  Dr.  D.  King,  H.  M.  S.  Cornwallis,  and  pre- 
sented by  him  to  Dr.  Cantor,  to  whose  kindness  I  am  indebted  for  the 
specimen.  A  wire  introduced  into  the  umbilicus,  ^Yill  reach  within  a 
short  distance  of  the  summit." 

Shell  deeply  umbilicated,  elongated,  cone-shaped  ;  sub-cylindrical, 
solid,  white,  smooth,  shining,  striated  folds  indistinct,  wide  apart  and 
oblique ;  spire,  a  little  sharpened,  with  the  tips  somewhat  obtuse,  um- 
bilicus open ;  whirls,  11,  even,  the  upper  ascending  and  strongly  pli- 
cated, somewhat  compressed :  suture,  linea  and  irregularly  crenulated  ; 
aperture,  oblique,  slightly  ovate,  deviated  a  little  t')  one  side,  brownish 
yellow  within,  tooth  on  the  columellar  deep,  considerably  elongated. 
Peristome,  strongly  thickened,  reflexed  a  Uttle,  expanded  laterally, 
without  any  angle,  arched  to  the  right  of  the  center  of  the  entrance. 

•13  mill,  long  by  23  wide ;  aperture,  including  peristome,  18  mill, 
long  by  IS  Avidc." 

GENUS  11.    LONGIDENS. 

STROPIIIOrS  DaLL  ( IN  PART  )  SEE  PAGE  33  FOR  CITATION. 

Lower  tooth  greatly  elongated,  four  tbies  as  long  as  high, 

AND  AEOUT  one  FIFTH  AS  LONG  AS  THE    SHELL.      UMBILICUS,  NEARLY  OR 
QUITE  CLOSED.      APERTURE,  NOT  WIDELY  OPEN.      MaRGIN  NOT  FLANGING, 

THICKENED  AND  BEVELED.    Type  S.  pannosa. 

The  central  tooth  arises  abruptly  from  the  floor  of  the  mouth, 
being  narrow,  not  wider  than  high,  even  at  the  base.  The  difference  be- 
tween members  of  this  sub-genus  and  those  of  Strophiops  lies  in  the 
long  tooth,  which  is  about  one  fifth  as  long  as  the  shell,  whereas  in  tlie 
typeof  Strophiops,  S .  regia,  it  is  only  about  one  eighth  as  long  as  the 
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shell,  in  other  words,  the  tooth  in  S.  pannosa  is  ahsolntely  ashing  as  in 
8.  regia,  althoujrh  the  shell  is  only  abjut  half  as  lar^e.      The  mouth  in 
JjOnji;irlens  is  n(.>t  widely  open,  nor  is  the  niar^iiin  lian^'ing,  but  thickened 
and  beveled,  and,  above  all,  the  umbilicus  is  nearly  or  quite  closed,  not 
Avidely  open  as  in  Str.'phiops    In  Sfcrophia,  as  I  have  already  remarked, 
it  will  be  found  that  the  natural  groups,  which  we  call  sub-genera,  are 
c  imparatively  limited  in  disturbution  hence  the  type  of  a  given  sub-genus 
should  be  selected  from  the  area  inhabitated  by  tlie  greatest  number  of 
s)iecies.     I  have  never  yet  seen  a  member  of  the  sub-genus  Longidens, 
t..ken  off  the  Cayman  Islands,  which  I  regard  as  its  proper  habitation. 
I  have  to  thank  Dr.  Dall  for  kindly  sending  me  his  type  of  Stroph- 
iopp,  S.  rcgia,  for  examination. 


notels  on  an  aged  legiioen  hen. 

In  the  antuttjU  of  IS!)."),  my  fj-iend.  Mr.  E.  C.  Browne  of  Eraming- 
l^am  gave  me  a  white  Leghoin  hen  a\ Inch,  as  near  as  he  can  remember, 
vas  ablaut  ten  years  eld,  and  v, hich  had  assumed  secundai-y  sexual 
characters,  that  is,  she  had  the  ehngjiled.  tail  feathers  and  hackles  of 

tlie  male.  These  began  to  appear  in  18!I4, 
at  which  time  she  began  to  crow.  That 
year  she  laid  two  eggs  only.  In  IS'Jo, 
she  laid  one  only.  When  she  came  into 
my  }>iisfepsi<.'n  in  October,  \S'Ju,  she  had 
evidently  ceased  croAving,  for  1  did  not 
hear  her  do  so  while  in  my  possession. 

"When  placed  with  some  young  Buff 
Cochins  of  my  own,  which  were  about 
two  thirds  grown,  the  old  hen  behaved 

^^^    K.s^"--tod  ovaries  o    Domes-  ^^^^^^    ^^  ^   ^.  .^^^^^   ^^.^^^^    ^^^^^  gj^^-j^^j. 

circumstances,  strutting  about  among  the 
young  pullets  and  uttering  the  peculiar  sounds  emitted  by  the  males 
at  such  times,  and  she  would  also  drive  the  young  roosters  about  until 
they  became  quite  frightened  whenever  she  appeared. 

She  did  not  remain  long  with  these   fowls,  however,  but  escapmg 
one  day,  concealed  herself  among  some  weeds  and  bushes  so  effectualJy 
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Ovary  and  oviduct  of  a  young  Domestic  Fowl,  o,  ovary  1,  -,  •> 
folds  of  ovary ;  ov,  oviduct ;  ut,  uterus  ;  u,  lower  portion  of  uterus  '  i, 
intestine ;  c,  clocoa  ;  v,  vent ;  k,  k,  k,  kidneys  ;  a,  renal  vessel. 
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that  I  could  not  find  her.  At  last,  I  raanaj:^ed,  with  the  help  of  my 
dog,  to  locate  her  and  found,  to  my  surprise,  that  she  would  lie  before 
the  dog  much  as  a  quail  would  have  done,  then  upon  being  approached 
by  rae  would  suddenly  rise  and  endeavor  to  fly  away.  Although  I 
readily  caught  her  at  such  times,  after  a  short  chase,  and  placed  her  in 
confinement,  she  managed  to  escape  several  times,  always  preferring  to 
live  alone  in  the  bushes,  rather  than  to  associate  with  the  other  fowls. 
She  continued  to  live  in  this  way  for  nearly  six  weeks.  Meanwhile  my 
Buff  Cochin  roosters  had  greatly  increased  in  size.  About  the  first  of 
November  when  I  placed  the  old  hen  among  them,  I  was  amused  to 
observe  that  the  tables  were  completely  turned,  for  then  the  roosters 
attacked  her  as  soon  as  they  saw  her  and  drove  her  into  a  corner,  and 

Fig.  5 


Ovary  of:i  laying  Domestic  Fowl,  enlarged,  c,  next  ovule  to  bo  depositetl  ;  ce,  ruptured  cap» 
sule  of  laatcgg  l.iid  ;  c,c,  capsule  of  eggs  laid  previously,  ov,  oviduct ;  e,  its  entrance. 
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had  I  not  promptl}'  rescued  her,  would  quite  likely  have  killed  her. 
Ever  after  this,  whenever  they  saw  the  old  hen,  four  or  five  uf  them 
would  rush  off  in  a  body  after  her,  evidently  recognizing  her  as  being 
an  utterly  worthless  member  of  the  fowl  community. 

During  the  last  week  or  so  of  her  life,  which  she  passed  in  comfort 
alone,  the  old  Leghorn  became  more  tame,  but  would  never  permit  me 
to  handle  her  without  a  struggle.  She  died  on  November  22,  and  a 
post-mortem  examination  revealed  the  fact  that  the  cause  of  her  death 
was  a  diseased  liver,  this  being  greatly  enlarged  and  in  a  nearly  putres- 
cent condition,    the  cavities  being  filled  with  pus. 

llut  what  I  was  most  anxious  to  examine  were  the  ovaries.  These 
I  found  to  be  completely  exhausted  ;  not  a  single  ovule  being  left. 
The  ruptured  capsules  were  abundant  and  presented  much  the  appear" 
ance  seen  in  the  cut,  fig.o.  At  a,  I  found  one  of  the  capsules  greatly 
distended  with  a  watery  fluid  and  at  b,  was  a  smaller  one.  The  exami- 
nation of  this  fowl  exactly  confirms  my  theory  that  the  life  of  a  bird  prac- 
tically ends  with  the  exhaustion  of  the  ovary. 

For  comparision  with  the  ovary  of  a  young  Domestic  Fowl  see  fig. 
4,  where  I  have  given  a  life  sized  cut  of  these  organs.  It  is  noteworthy 
that  the  ovaries  in  young  hens  lie  in  folds  which  are  in  a  measure  separate 
ovaries  (see  ib.o,  1,  2,  3.)  exactly  as  if  with  an  increase  of  prolific  power 
one  ovary  after  another  had  become  evolved.  The  other  accessory  or- 
gans are  explained  under  the  cut. 

In  fig.  5, 1  give  an  enlarged  view  of  the  ovary  of  a  laying  hen  to 
show  the  relative  position  and  size  of  the  ovules  and  ruptured  capsules. 

The  next  ovule  to  ripen  and  fall  into  the  oviduct  ov,  the  entrance 
of  which  is  at  e,  would  be  the  large  one  at  o  ;  others  would  follow  in 
regular  succession,  according  to  size.  The  ruptured  capsule  of  the 
the  egg  which  was  deposited,  probably  the  day  before  the  hen  was 
killed,  is  seen  at  ce,  those  of  previous  days  are  marked  c.  c  the  one  to 
the  right  being  three  or  four  days  old.  This  illustrates  how  quickly 
the  capsules  shrink,  yet  they  are  always  visible,  as  seen  in  fig.  3, 
page  40.  In  this  connection,  see  the  ovary  of  a  Blue  Bird,  page  105, 
Vol.  II  of  Contributions. 

On  page  44,  fig.  6, 1  give  a  cut,  life  size,  of  the  oviduct  of  a  Do- 
mestic fowl,  with  the  explanation  of  the  parts. 
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Oviduct,  life  size,  of  Domestic  Fowl,  open  to  show  interior ;  i, 
upper  portion  ;  M,  mucous  membrane  ;  u,  uterus ;  s,  vagina  ;  l  u,  bris- 
tle passed  through  vagina  ;  V,  bristle  passing  in  cloaca  ;  v  s,  muscles 
surrounding  vent ;  c,  cloaca  ;  I,  intestine. 
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A  THEORY  TO  ACCOUNT 

FOR  THE  MIGRATION  OFBHIDS  AND  OTHER 

ANIMALS,  AND  NOTES  ON  THE  ORIGIN  OF  GROUPS. 

The  present  article  is  intended  as  preliminary  to  a  much  more  ex- 
tended work  which  I  have  in  hand,  especially  upon  the  origin  of  groups 
among  birds  and  other  animals.  As  remarked  below,  the  subject  of 
migration  and  the  origin  of  natural  groups  among  animals,  are  closely 
connected,  one  ,  throwing  much  light  upun  the  other.  In  an  address 
given  before  the  Boston  Scientific  Society  last  November,  an  abstract 
of  which  was  printed  in  the  Boston  Commonwealth  for  Nov.  80,  IS!*.'). 
I  gave  many  of  the  ideas  here  written,  but  they  are  now  nuich  more 
elaborated. 

As  far  back  as  history  or  tradition  extends,  from  the  time  when 
quails  came  up  from  the  sea  to  satisfy  the  unlawful  longings  of  the  chil- 
dren of  Israel  for  the  fleshspots  of  Egypt,  even  until  the  present  day 
have  the  migrations  of  birds  been  considered  a  mystery. 

Now  I  do  not  know  whether  the  theory  which  I  am  going  to  ad- 
vance is  absolutely  new  or  not,  for  I  ha^^e  purposely  avoided  reading  up 
on  the  subject  in  order  that  what  I  have  to  say  may  have  the  advantage 
of  being  from  independent  observations.  But  of  this  I  am  certain,  that 
up  to  date  no  theory  has  been  presented  in  a  sufficiently  forcible  manner 
to  satisfy  ornithologists  in  general  that  it  is  correct.  Mr.  Alfred  New- 
ton, the  celebrated  English  ornithologist,  in  his  article  upon  birds,  pub- 
lished in  the  last  edition  of  the  Encyclopaedia  Britarmica,  says  that  the 
migration  of  birds  is  the  'mystery  of  mysteries.'  In  the  recent  work 
upon  the  migration  of  birds  in  Heligoland,  the  author  not  only  does  not 
advance  any  theory  but  goes  as  far  as  to  say  that  migration  never  has 
been  satisfactorily  explained  nor  can  it  ever  be  explained.  An  able 
American  ornithologist,  in  reviewing  this  work,  practically  says  that 
this  statment  is  one  of  the  best  parts  of  the  book. 

We  have  all  of  us,  without  doubt,  seen  an  old  hen  who,  after  rear- 
ing a  brood  of  chickens  with  great  care,  giving  them  every  attention 
through  the  earlier  portions  of  their  career,  when  they  have  arrived  at 
a  certain  age  suddenly  turn  upon  them  and  by  blows  from  her  beak 
drive  them  from  her.  That  old  hen  has  by  that  act  furnished  the  clew 
to  the  solving  of  the  mystery.  In  other  words,  when  the  hen  struck  the 
first  blow  at  her  offspring,  she  sounded  the  keynote  which  vibrates 
through  the  whole  system  of  migration  of  birds  and  other  animals. 
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I  do  not  mean  to  say,  ho^vcvel^  that  I  was  bright  enough  to  pick  up 
the  clew  given  me  so  repeatedly  by  old  hens.  No,  although  I  have  seen 
hens  as  well  as  other  birds  driving  their  offspring  from  them  many 
times,  it  did  not  occur  to  me  that  this  was  the  end  of  tlie  thread  that 
leads  through  the  labyrinth  of  migration.  I  came  at  the  matter  in  an- 
other way,  and  only  fulloAved  out  the  thread  which  led  to  the  hen  and 
her  chickens  from  the  inside,  after  the  matter  had  become  plain  to  me. 

1  had  been  working  upon  a  problem  concerning  two  hypothetical 
species  of  birds,  and  the  study  which  this  involved  led  me  to  look  into 
the  origin  of  certain  groups  of  birds.  It  then  occured  to  me  that  migra- 
tion of  birds  would  greatly  aid  us  in  determining  the  origin  of  groups  of 
birds:  when  like  a  flash  came  the  thought,  why,  the  origin  of  groups 
of  birds  surely  furnishes  a  certain  clew  to  the  origin  of  that  instinct  of 
which  we  call  the  instinct  of  migration.  I,  for  one,  had  been  always 
thinking  about  migration  from  the  wrong  end.  Then  it  was  that  I  saw 
that  the  hen  and  other  birds  had  been  offering  me  the  clew  so  long,  but 
I,  neglecting  an  easy  way  in,  had  fairly  stumbled  over  the  wall. 

First  1  must  go  back  to  the  beginning ;  yes,  even  to  the  beginning 
of  migration,  to  a  time  when  we  can  be  reasonably  certain  that  there 
was  no  annual  migration,  or  at  least  no  migration  north  and  south, 
north  of  the  equator.     This  was  during  the  last  Glacial  Period. 

Whether  prior  to  this  time,  when  the  northern  hemisphere  was 
overwhelmed  by  the  great  ice  sheet,  the  fauna  inhabiting  the  arctic  and 
temperate  zones  were  migratory,  is  exceedingly  difficult  to  say.  Of  one 
thing  we  can  be  certain,  and  that  is  that  all  animal  life  either  had  to 
retreat  before  the  ice  sheet  or  be  overwhelmed  by  it.  Probably  most 
birds  retreated  before  it. 

At  a  time,  then  when  the  ice  had  reached  its  nearest  point  to  the 
equator,  the  birds  and  other  animals  would  be  forced  into  comparative- 
ly narrow  limits.  Possibly,  and  even  probably,  the  fauna  consisting 
of  all  classes  of  animals  was  quite  limited  at  this  time  ;  but  then  as  now 
the  parent  birds  were  driving  their  young  away  from  them  and  were 
causing  them  to  spread  over  every  possible  space  of  land,  east  and  west. 
But  to  the  north  they  were  hemmed  in  by  the  ice  and  so  could  not  go 
far  in  that  direction.  After  a  time,  how  long  a  time  we  do  not  know, 
the  great  cold  cycle  began  to  abate  and  the  ice  sheet  began  to  melt, 
backing  toward  the  north  pole,  slowly  at  first,  leaving  a  desolate  land  ex- 
posed. But  nature  always  hastens  to  clothe  desolate  spots  with  verd- 
ure ;  and  following  vegetation  came  insects  spreading  gradually  to  the 
northw  ard  .  The  birds,  induced  to  scatter  by  their  parents,  would 
hasten  to  occupy  any  section  which  offered  food  for  them,  and  both  in- 
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sects  and  plants  would  do  this.  The  birds  which  occupy  the  new  sec- 
tion would  in  time  romain  and  breed  there,  even  if  they  did  not  do  so  at 
first.  Now  let  us  reniemher  that  even  during  that  season  of  cold  there 
were  still  seasons,  and  that  wi:heach  recurring  winter  the  ice  advanced 
somewhat  toward  the  equator.  The  ice  and  cold  near  it  would  drive 
the  birds  backward  again,  and  naturally  they  would  return  to  their 
birth-place  and  their  young  would  as  naturally  follow  them.  With  the 
retreating  cold  in  the  following  spring,  the  birds  which  had  formerly 
bred  further  north  would  naturally  return  to  their  former  breeding 
ground  and  the  young  to  their  birth-place,  and  all  with  their  progeny 
would  again  have  to  retreat  before  the  cold  in  the  autumn.  Thus  an 
incipient  migration  began,  which  in  time  became  hereditary,  or,  to  use 
a  synonymous  term,  instinctive. 

Of  course,  these  migrations  were  very  short  at  first,  only  a  few 
miles  in  length,  for  the  change  in  the  climatic  conditions  must  have 
been  slow ;  yet  they  were  the  beginning  of  migration  will  all  its  seem- 
ing mystery. 

One  of  the  difficulties  with  which  this  theory  has  to  contend  is 
that  some  birds  now  pass  over  large  bodies  of  water  ;  but  we  can  have 
little  doubt  that  they  at  first  went  around  them  and  little  by  little,  as 
the  migratory  instinct  became  more  strongly  fi.xed,  they  learned  to 
cross  the  water.  Many  of  our  species  now,  in  going  as  far  south  as 
northern  South  America,  reach  that  place  by  going  around  the  Gulf  of 
Mexico  and  the  Carribean  Sea  by  the  way  of  Mexico  and  Central  Amer. 
ica. 

That  birds  have  a  strong  love  for  localities  no  one  who  has  stud- 
ied them  at  all  can  doubt,  and  they  will  return  to  breed  in  given  local- 
ities even  though  they  are  constantly  persecuted  there.  Twenty-five 
years  ago,  I  found  the  gannets  and  razor-billed  auks  breeding  on  Bird 
Rock  in  the  Gulf  of  St.  Lawrence.  There  they  were  slaughtered  by 
by  hundreds  by  the  fishermen.  This  persecution  had  been  carried  on 
for  years  and  has  doubtless  continued  ever  since  ;  yet  according  to  re- 
ports of  recent  visitors  the  number  of  the  birds  has  not  greatly  dimin- 
ished. 

The  instinct  for  migration  once  established,  this  love  for  locality 
in  which  they  have  bred  will  induce  these  birds  to  return  to  it  year 
after  year,  while  the  young  return  as  near  as  their  parents  will  per- 
mit them  to  their  birth  -place. 

Now  why  is  it  that  birds  migrate  northward  with  such  regularity 
as  regards  time  ?  The  answer  is  easy  to  one  who  has  seen  them  leave 
their  winter  quarters.    Birds  breed  very  regularly,  all  of  any  particu  - 
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lar  species  beginning  to  lay  within  a  few  days  of  each  other.  It  is  the 
bejrinning  of  the  enlargement  (jf  the  reproductive  organs  which  shrink 
much  after  the  breeding  season  is  over  that  induces  birds  to  begin  to 
migrate  northward ;  and  at  this  time  the  males  generally  begin  to  sing 
so  that  when  we  hear  their  songs  we  know  that  they  Avill  soon  migrate. 

The  beginningofa  southward  migration  is  induced  by  two  causes. 
First  and  most  important  is  the  lack  of  food.  In  insect  eating  species 
this  lack  will  occur  through  increasing  old  in  the  autumn.  But  this 
will  not  explain  whypucli  strictly  insectivorous  birds  as  the  chimney 
swift,  some  of  the  swallows  and  some  of  the  warblers  migrate  even  in 
August  or  early  September,  when  insects  are  still  abundant.  Strange 
as  it  may  first  appear,  1  answer  that  the  increasmg  length  of  the  night 
causes  these  birds  to  migrate  thus  early. 

In  order  to  explain  this  we  have  to  understand  a  little  about  the 
physical  condition  of  birds.  In  most  of  these  animals  the  blood  cir- 
culates very  rapidly  and  digestion  and  all  other  functions  are  carried  on 
much  more  rapidly  than  in  mammals.  They  have  to  feed  more  often 
than  mammals  in  order  to  acquire  the  supply  of  nutriment  which  they 
need.  Insect  food  is  assimilated  more  rapidly  than  is  a  vegetable  diet, 
consequently  swallows  and  swifts  are  almost  constantly  upon  the  wing 
in  search  of  food.  When  the  days  are  long  and  the  nights  short,  they 
have  a  longer  time  to  feed  :  but  when  the  reverse  in  the  case,  and  the 
nights  become  more  than  ten  hours  long,  tiien  the  truly  insectivorous 
birds  cannot  obtain  food  enough  to  last  them  through  the  long  night. 
This  is  especially  true  when  we  consider  that  in  order  to  withstand  the 
fa  tigue  of  migration  birds  must  be  in  good  condition  before  they  start, 
and  long  nights  would  draw  upon  the  accumulated  supply  of  fat  which 
has  to  be  used  upon  the  southward  flight. 

A  difficulty  in  this  theory  of  migration  which  must  be  answered  is 
the  fact  that  some  species  are  not  wholly  migratory  :  examples  are  the 
jays  and  crows,  the  titmouse,  grouse,  etc.  The  answer  to  this  will  be 
that  as  fast  as  species  become  fitted  through  gradual  adaptation  to  en- 
vironment to  live  in  any  locality,  they  lose  the  migratory  instinct,  as 
they  have  no  inducement  to  leave  a  given  locality.  Such  birds  will  as 
a  rule  be  found  to  have  become  modified  to  great  extent  to  meet  the 
conditions  under  which  they  live.  Some,  as  the  grouse,  have  aquired 
crops,  an  enlargement  of  the  gullet,  in  which  to  store  food  for  long  nights 
and  through  storms.  The  intestinal  coeca  have  become  greatly  en- 
larged, so  that  a  greater  amount  of  nutriment  is  obtained  from  a  smaller 
amount  of  food  that  can  be  assimilated  by  birds  with  smaller  coeca. 
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Stropliia  enrystoma  Maynard. 


Sti(i|ilua  fastiyata  Mavnari; 


^ 


Strophia  striatella  Ferussac. 
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Strophia  munaiola  I'feiffer. 


Strophia  modi*  Majmard. 


Strophia  ferrujinea  Maynard. 
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Loiigidens  Maynard. 
^.  pantiosa,  (enlarged  ) 


Pinjruilia  Mayaard. 
S.  diinidiata. 


Seiiioulus  Mayiiaiii. 
S.    muniia. 
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Strophia  scalarina    Pfr.  et  Quii.ll. 


Strophla  rudia  Pfeiffer. 


strophia  (limidiat*  Vi.jirter 
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8tro|)ht»  fsxoTii    Mayuard. 


Siro(.ibii»  cylluilrica  Maynaiil. 


Stru^jhlk  r«gia  Sanson. 
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